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Of all business dec isions taken, none affect the fu ture com petitive 
strength  of a company as  much as  investm ent decisions. P re se n t day invest­
m ent dec isions se t the fu ture co u rse  of a  company and n ecessarily  exclude 
the availability  of ce rta in  s tra teg ic s  in the future. F u rth e rm o re , the long 
te rm  nature of investm ent decisions m akes possib le  the burdening of future 
generations by those who take these decisions today. In Joel D ean's w ords,
„ ................cap ita l - expenditure . m s form  the fram ew ork for a com pany's
future developm ent and a rc  a m ajor determ inan t of efficiency and com petitive 
power. The wisdom of these co rp o ra te  investm ent decisions th e re fo re , has 
a profound effect upon a com pany's future e a rn in g , and g row th ." When one 
view s the conglom eration of all e n te rp r is e s ,  one see s  that a nation’s develop­
m ent is u ltim ate ly  a lso  under the d ic ta tes  of Investm ent decisions. M errc t
and Sykes s ta te , " .....................w hereas individual firm s and individual industries
may escape notice and c r itic ism  with an inadequate ra te  of growth, an indivi­
dual nation is not in th is position. Of no im portan t W estern  nation is this 
m ore tru e  than B rita in  w here c r itic ism  and concern  over our inadequate ra te  
of growth has reached  significant pi oportions. While th is low ra te  of growth 
since the w a r , and p a rtic u la rly  in the la s t  decade, is commonly thought to be 
duo p r im a r i ly  to an inadequate amount of investm ent, the evidence suggests 
that it is r a th e r  the quality of the investm ent which is  a t fa u lt ."
If the economic developm ent and viab ility  of a nation can be so ad v e rse -
1. Joel Dean -  "M easuring  the Productiv ity  of Capital"
The Managem ent of C orporate Capital., P* 21,
2. P .E .P .  -  Growth in the B ritish  Economy.
3. A .J .  M crre t & A. Sykes -  The Finance_and_ t ra ly s i8 .o f
Capital P ro jec ts ,  p. xli.
ly affected by the quality of investm ent dec isions, a company m ust, because 
of its  size and le s s  d iversified  na tu re , be even m ore sensitive to such influen­
ces . This suggests th e re fo re , that any actions o r an a ly ses , that can upgrade 
investm ent quality , should be undertaken Of p a rticu la r im portance are:
i) Long term  planning of Capital P ro jec ts  in line with company goalo, 
11) The effectiveness of the Capital A dm inistration p ro c e ss ,
Hi) The quality of data used in ap p ra isa ls ,
iv) The use  o. the m ost meaningful and inform ative tools of an a ly sis , 
and v) "P o s t-m o rtem s"  and feed-back of re su lts  actually achieved.
In th is paper aspect (iv) above will be covered from an applied re se a rc h , 
South A frican , point of view , with p a r tic u la r  attention being given to a proba­
b ilis tic  sim ulation technique for the evaluation of tisk y  investm ents. The 
d iscussion  plan is to review  capita l budgeting re se a rc h ; to se lec t from this 
review  the m ost pertinen t and p ractica l m easu res  and analytical tools; to de­
sign a p robab ilis tic  sim ulation model which will Include these m easu res and 
analytical tools; to run a p ro jec t through the developed model and to examine 
the re su lts  produced; to a s s e s s  the efficacy of the model and to make sugges­
tions on possib le  im provem ents; to in te rp re t the re su lts  of a survey of South
A frican cap ita , budgeting p ra c tic e s ; and finally , to develop a schem e for im ple­
m entation of the model in the light of the su rv ey 's  findings.
Before em barking on the main them es of th is  p ap e r, the purpose of the 
d is se r ta tio n , assum ptions m ade and definitions of com m on te rm s  should be 
com m unicated and each of these will now be handled In the sequence given.
P urpose of D isserta tion
When the w rite r  conducted the su rvey , he was often pertu rbed  a: -he 
reac tio n  that he m i s  try ing  to design a panacea for all capital investm ent p ro ­
b lem s and e r r o r s .  N eedless to say this attitude ra is e s  two m ajor problem s; 
som e m anagem ents may use the p robab ilis tic  sirmdati* n model a s  an 'end ' and 
not a 'm eans to an end' while o th ers  may discount the usefulne ss of the model 
because it Is based on inadequate and ubjectlve data which c a m o ' possib ly .
they re a so n , give one the 'only ' true  answ er. The purpose of this d isse rta tio n  
is  to design a p robab ilistic  sim ulation model which will se rve  as a b e tte r cap i­
tal budgeting tool than those generally  employed at p re sen t in South A frica. It 
is hoped that the tool will be found to be m ore sensitive , com prehensive and 
m eaningful, e sp ec ia lly  in its  specific ro te  of quantifying r isk  and capital p rod ­
uctivity. The suprem acy J  judgem ent in the final ana lysis  how ever, m ust on 
no account be re legated .
A ssum ptions
A re P ro f its C ontro lling? : Joel Dean ask s the question, "To what degree a re
investm ent decisions actually  controlled  by p ro fit co n sid era tio n s?” In app ra i­
sing an investm ent one often im plicitly  assu m es that m axim isation of capital 
productivity is a com pany 's p rim e objective which of cou rse  need not, and is 
unlikely to be the ca se  in p rac tice . The question of whether p ro fit adequacy 
and not m axim isation is m ore re a lis tic  has regu la rly  been ra ise d , while the 
m ulti-purpose nature of a firm  has 1 Tgested that one cannot talk of one goal 
but a s c r 'e s  of goals which may even conflict. N ev erth e less , the im portance 
of being able to m easu re  productivity and being able to com pare ra te s  of re tu rn  
with som e hurdle ra te  m ust not be diluted if a f irm ’s economic purpose is to be 
achieved am ongst o ther things. Thus the assum ption in this d isse rta tio n  is 
that cap ita l productivity and its  p roper m easu rem en t a re  s till im portant e le ­
m ents to any investm ent decision .
'G arbage in G arbage O u t! ' : Tnis famous com puter adage equally applies to
this schem e and it will be assum ed that the fo reca sts  p repared  a re  well con­
ceived. As the quality of the fo reca sts  will d ic ta te  the m eaningfulness of the 
re s u lts ,  It is strongly recom m ended that e ffo rts  be made to continually im prove
4. Joel Dean -  op. c it. , p. 22.
5. P . F . D rucker -  The P rac tic e  of M anagement.
6 . H. A. Simon -  "On the concept of O rganisational Goal"
B usiness S tra tegy, edited by H. I. Ansoff.
the fo recast techniques used and, w here feasib le , that m arket re search  be 
undertaken.
Annual Com pounding T h c ie  is no theoretical foundation for compounding 
q u a rte rly , sem i-annually  o r  annually because in most ca se s  cash flows, in 
re a li ty , take place continuously and one could a rg u e , th e re fo re , that compoun­
ding should be continuous. W hilst continuous compounding can be used , the 
fact that o ne 's  cash  flow es tim a tes  tend to be based on som e interval mak»s 
the use of d isc re te  in terval compounding acceptable for m ost purposes. In




C apital Budgeting : J .C .  Van H om e suggests that : "Capital Budgeting invol­
ves a cu rre n t inv estm ent in which the benefits a re  expected to be received be­
yond one y e a r8  in the fu tu re ............... (this) suggests that the investm ent in any
a s s e t  with a life of le s s  than (or equal to) a year falls into the realm  of work­
ing-capital m anagem ent, w hereas any a s s e t  with a life of m ore than >,ro year 
Involves cap ita l budgeting. W hilst th is definition may be considered ade­
quate , th eo re tica lly , one may wish for p rac tica l reasons to embody also  a 
qualification a s  to the am ount of the outlay. For instance, one may wish to 
have a cu t-off point below which outlays a re  considered expenses; th is cu t­
off point to v ary  from company to company.
R isk  : One m ust d ifferen tiate  between two types of r is k , Business r isk  and
Financial r isk . J .C . Van Horne defines these a s  : "  the term  'B usiness
7. T his aspect will be d iscussed  in g re a te r  detail in Chapter 2.
8 . J .C .  Van Horne qualifies this: The use of one year as  a line of 
dem arcation  is  somewhat a r b i t r a r y . '
9. J .C .  Van Horne -  Financial Management and P o licy , p. 45.
r i8 k i  (means) tiic r isk  assoc ia ted  with the operation of the firm . Busi­
ness r is k  ex is ts  ap a rt from  the r is k  inherent in the way a firm  ie financed. 
The la tte r  is  known a s  Financial r is k  . . . .  " 1 0  In th is d isse rta tio n  our m ain 
concern will be the evaluation of Business r is k ,  although Financial r is k  will 
be considered w here applicable.
Cost of Capital : T his is defined as the discount ra te  that should be used in
the capita l budgeting p ro cess  to a r r iv e  a t the Net P rese n t Value of an invest­
ment. M ore specific d e ta ils  of th is will be covered la te r .
C ut-off Point ; ,rM-. is the minimum ra te  of re tu rn  requ ired  in o rder to
ren d er an investm ent acceptab le . In theory th is is the re tu rn  by which one 
links the effect of an investm ent decision to share  p rice . It Is m inimum r e ­
turn  looked for by in v esto rs  a t the m argin.
10. J .C .  Van Horne -  op. c it. , p. 46.
CHAPTER 2
REVIEW OK CAPITAL BUDGETING RESEARCH
T his chap ter will deal with re sea rc h  into the m easurem ent of capital 
productivity and the quantification of risk . The fo rm er will cover the d iffe r­
ent m ethodological approaches highlighting th e ir a ttrib u tes  and w eaknesses, 
while the la t te r  will enquire  into the m eaningfulness of p re sen t app raisa l 
techniques in view of the many u n certa in ties  that invnriaoly ex ist in invest­
m ent evaluation. Means of quantifying r isk  will then tie considered.
Capital P roductiv ity  M easurem ent
The conventional m ethods of m easurem ent a re  s 'Book ra te  of R etu rn1, 
'P ay b ack ', 'D egree of N e c e ss ity ', 'N et P re se n t V alue ', and 'In ternal Rate of 
R etu rn '. Each of the will be handled in the o rd e r given.
Book R ate of R eturn
T his method has many varia tions but in o rd e r not to overdo the an a ly sts , 
the method will he taken a s  the ra tio  of an average book p ro fit o r  initial book 
profit over an average cap ita l em ployed, o r an initial book profit o v sr Initial 
investm ent. The su rv ey , conducted into South A frican p rac tices  rev eals  
that approxim ately six ty-n ine percen t of the com panies interview ed use  this 
technique am ongst o th e rs . This ind icates that it is  s till popular even though 
it has many shortcom ings.
The ostensib le  v irtue  of this method is its  sim plicity  and its  use  of 
readily  availab le  accounting inform ation. The use of 'o s ten s ib le ' is purpose­
ful, because it is the m ethod 's very  sim plicity  which eventually d es tro y s  its  
usefu lness. In many analyses between 'Book ra te  of R etu rn ' ami 'In ternal
11
Rate of R etu rn ' the inaccuracy of 'Book R eturn ' has been shown. The in­
accuracy  partia lly  re su lts  from  income being m easured in accounting te rm s  
and not a s  cash flows which a ra  the tru e  transaction vehicle by which a firm  
in te rac ts  and exploits its  cm  ironm ent. Accounting income for instance, can 
be significantly d is to rted  by the use of varying deprecia tion , expensing and 
provision policies. The o ther inadequacy, perhaps even m ore im portant, is 
that 'Book R etu rn ' ignores the magnitude and tim ing of cash flows, implying 
that benefits received  in the la s t  year can be valued a t the sam e ra te  as  those
in the f i r s t  y ea r. This assum ption is  un rea lis tic  and becom es m ore so a s  the
12world experiences higher ra te s  of inflation. A nother c r itic ism  is that the 
r isk  assoc ia ted  with p red ic ting  future rece ip ts  is ignored, implying that when 
fo recasting  income o n e 's  e s tim a te s  do not become m ore uncertain  as one 
moves m ore into the fu ture.
If one com pares 'A verage book re tu rn  on in itial cap ita l' with 'In ternal 
Rate of R e tu rn ', the method which we will subsequently substantiate as the 
c o r re c t capital productivity  m e a su re , the inaccuracy of 'Book R eturn ' can bo 
well illu stra ted  by figure 1 3  2 : 1. F rom  this figure one sees  that the higher
11. Two p a rtic u la rly  good analyses a re  :
H.G. Hill J r .  -  "A New Method of Computing Rate of R eturn  on
M .J . Gordon -  "The Payoff Period and Rate of P ro fit"  p. 48. , 
both of which a re  in The M anagement of C orporate ^ a p lt td ,  edited 
by E zra  Solomon.
12. S tric tly  speaking inflation and the co s t of capital would be form u­
lated into a d iscount factor as follows :
1 / ( 1 + d)n (l + ke )n 
w here d - average inflation ra te  , k^ = cost of cap ita l.
M ultiplying out one gets : 1 /  (1 + d + + dk^)
Thus the inflation ra te  in c reases  the im portance of discounting.
13. Adapted from  A. J .  Mo. r e t  & A. Sykes -  op. c it. , p. 224.
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Fig. 2 : 1  - In ternal Rate of R eturn  and Book Rate of R eturn  
(on initial cap ita l) com pared for p ro jec ts  with earn ings in c rea­
sing and d ec rea s in g  a t a constant ra te  of growth.
the 'In te rnal Rate of R e tu rn ' 1 1  the low er the growth ra te  at which 'Book Return 
equals l .R .O .R . At growth ra te s  g re a te r  than G^ (for l .R .O .R . at twenty- 
five p ercen t), the d iscrepancy  between T .R .O .R . and B .R . in c re a se s , with 
B .R . overestim ating  re tu rn . The converse  holds a t growth ra te s  below G ^
It is  in te re stin g  to note that the magnitude of the d iscrepancy  between l .R .O .R  
and B .R . changes re la tiv e  to the level of l .R .O .R . At a growth ra te  of 
twenty p ercen t, the fifteen percen t l .R .O .R . gives a B .R . of approxim ately 
nineteen p ercen t, an  e r r o r  coefficient of tw enty-seven percen t (4/15) white 
the twenty-five p ercen t l .R .O .R . gives a B .R . of approxim ately fo rty -th ree  
p e rcen t, an e r r o r  coefficien t of seventy-tw o percen t (18/25).
Payback Method
M crret and Sykes define the payback1 0  method as 'the tim e period it
14. A bbreviated to l .R .O .R .
15. Abbreviated to B .R .
16. A bbreviated to P. B.
tn.ke.i for an investm ent to generate sufficient increm ental cash  to recovc. its
17
initial increm ental capital outlay in f u l l  1
18The popularity  of this method r e s ts  on its sim plicity  and its  im plicit 
quantification of r isk . T his le tte r  asp ec t can be best explained in te rm s  of 
u n cert .nty being a function of tim e. If two p ro jec ts  with identical initial in­
v estm ents have d iffe ren t P. B. p e r io d s , the one with the sh o rte r P .B . can be 
seen to be le s s  risk  , because its P . B. is dependent on le s s  prediction. This 
is  fu rther re -in fo rced  by the knowledge that change is  re la tiv e  to tim e and there 
fore the longer the tim e period req u ired  to achieve P . B. the g rea te r the p o ssi­
b ility  th a t com petitive advantage may d e te r io ra te .
The lim ita tions of the P . B. method a re  how ever, serio u s . To begin
] 9
with the P . B. period is not a m easu re  of profitab ility  because it ignores
17. A .J .  M erre t & A. Sykes -  op. c it. , p. 228.
18. E ighty-one percen t of the firm s interview ed said  they used P. B.
T his re sp o n se  indicates that th is method is the m oat commonly 
used in South A frica a t p re sen t.
'  u  should be mentioned that in very  special c ircu m stan ces the P .B . 
eriod can be used a s  a profitab ility  index by using its  rec ip roca l
k = S /  C w here S is a constant annual Net Cash Flow , C is the
cost of the initial a id  only investm ent, and the p ro je c t 's  life tends 
to  infinity.
P roof : I. It. O R. is  found by solving for k
C -  Y ' _S  = ___S + S + .............. + 8  . 1
w  (1  + k )1 (1  + k) (1  + k )2  (1  + k f
M ultiplying 1 by 1 /  (1 + k) one gets :
C = S + S +****##** + 9
(1 + k) (1  + k ) 2  (1 + k)J  (1  + k)
Subtracting 2 from  1
C -  C / ( l  + k) * S /  (1 +k) -  ■ /  (1 + k f*  w here 8  /  (1 ♦ >
C (1 + k -  1)/(1 + k) = 8  /  (1  ♦ k)
k = S /  C 
See a lso  M. J .  Gordon -  op. c it. , pp. 4 8 - 4 9 .
cash  flows a fte r the P . B. period. This m eans that a p ro jec t with a high P . B. 
could have a zero  o r v e ry  low I. It. O. R.
O ther c r it ic ism s  a re  that during the P . B. period no weight is  given to 
the tim ing and magnitude of cash flows and thz.t knowing the paytock.. of mutu­
ally  exclusive p ro jec ts  is  not sufficient to make an intelligent choice. F inally , 
one m ust s t r e s s  the inadequacy of P. B. a s  a method of r is k  ap p ra isa l, because 
it only takes account of investm ent r isk  re la tiv e  to tim e and this it cs in very  
crude te rm s .
D egree of N ecessity
The d eg ree  of urgency of a p ro jec t might be such t* it cannot be post­
poned until m ore p ro fitab le  p ro jec ts  have been im plem ented. Often such p ro ­
je c ts  may not even be quantifiable a s  to  re tu rn  and yet th e ir sanction is e sse n ­
tia l. T ypically , p ro jec ts  of this type a re  m andatory for p o litica l, safe ty , 
hea lth , s tra teg ic  o r o ther reasons. Thus we can conclude that this type of 
ap p ra isa l should have a place in any p rac tica l cap ita l budgeting schem e.
It has how ever, the se rio u s disadvantage of not only circum venting 
cap ita l productivity  m easu rem en t but po ssib ly , through its  influence, reducing 
capita l budgeting a s  a whole into a con test of p e rso n a litie s . Joel Dean s ta te s  
on th is point : "The b iggest sh are  of the capital -  expenditure money will go 
to the division heads who a re  the m ost eloquent or m ost p e rs is ten t in p re se n t­
ing their re q u e s ts , r a th e r  than to those who have taken the tim e and effo rt 
n ecessa ry  to make an objective ap p ra isa l of the p ro je c t 's  economic w orth. 
F ina lly , th e re  is the c r itic ism  that urgency is not a m easu rab le  quantity and 
th e re fo re  com parison  between p ro jec ts  of the necessity  type is d ifficult if not 
im possible.
20. Joel Dean -  op. c it. , p. 25.
P re se n t Value Techniques
In 1953 Horace G. Hill J r .  reported  the Following findings of the Phila­
delphia C hap ters ' investigation in capita l appraisal techniques : "The Investo rs ' 
Method ( I .R .O .R .)  made the b est showing because it used only the cash  tra n s ­
actions and it gave full weight to the tim e facto rs on each such transaction .
The A verage Book Method showed its Inferiority  because it supplem ented the 
cash  tran sac tio n s by the inclusion of reg u la r book charges and it gave no heed 
to the tim e fac to r . " 2 1  T his statem ent highlights the two majoi advantages of 
p re sen t value techniques, (1 ) the techniques u tilise cash flow data and th e re ­
fore d is to rtio n s caused by d ifferen t depreciation  and expensing policies a re  
avoided, and (2 ) the m agnitude and tim e effect of cash  flows is adequately 
taken account of. The validity  of the assum ption that cash  flows of the sam e 
magnitude received  in two d ifferen t periods have d iffe ren t p re sen t values 
should now be illu s tra ted . If one w ere offered an investm ent which would 
yield R r»0 a t the end of the f i r s t  y ea r and second y e a r , the f i r s t  question that 
one would pose in o n e 's  evaluation i s ,  what is the opportunity co s t of my 
money ? A ssum ing that ten percen t pet annum is the r a te ,  one would form u­
la te  the acceptance c r ite r io n  as 'a m inim um  of ten percen t per annum. ’ This 
la t te r  qualification "per annum" m eans that money received  in a la te r  period  
m ust support a higher finance charge o r  to put it another way, the sam e cash 
flow received  in two succeeding periods will have d ifferen t p re sen t values 
because oi th e ir vary ing  finance charge com m itm ent. T hus, in our exam ple, 
the finance charge on the f i r s t  R50 is  ten p ercen t, while that for the second 
R50 is twenty-one p ercen t. M athem atically the p re sen t value will th ere fo re
b e :
p .V . > _R50 + R50 -  R 8 6 . 77
1 , 1 0  1,21
Thus one will accept the proposal so long as the am ount of the investm ent is 
le s s  than or equal to R 8 6 . 77. R elating  the p re sen t value of R 8 6 . 77 to the two
R50 re c e ip ts , one finds that R 45.45 is the p resen t value of the f irs t  R50, while
R41.32 is the p resen t value of the second R50. T herefore the finance charge
burdens2 2  a r e  respectively  R 4.55 and R 8 . 6 8 , and it is these burdens, which
one im poses, that ren d er equal cash  flows in succeeding periods unequal in
today 's te rm s . To conclude, "In any economy in which capital has value, the
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tim e value c f money is an im portant concept. "
Looking to som e of the lim if 'tio r .s  of p resen t value techniques one finds 
that its  m ost serio u s defect is that it only m easures capital productivity and 
cannot quantify risk . Although one can ad just one’s hurdle ra te  to allow for 
varying r i s k ,  this method is oblique, crude and can be m isleading because the 
compounding effect of v a ria tio n s from  expected values is difficult if not im poss­
ible to gauge. Thus one m ust conclude that p resen t value techniques have 
reached the u ltim ate in capital productivity  m easurem ent but a re  inadeouatc 
in the Im portant a rea  of r isk  quantification.
On a m ore p rac tica l level one can c r itic ise  the use of p re sen t value 
techniques on the grounds that they a rc  often tedious to perfo rm  and inappro­
p ria te  because of lim ita tions in the b asic  data. The inappropria teness of 
soph istica tion , in such c a s e s ,  not only ab so rb s an unw arranted amount of e f fo r t , 
but adds credence to data which should , in rea lity  be viewed with g reat su sp i­
cion. Both of these c r itic ism s  suggest a prudent selec tion  of app raisa l tecn- 
niqucs to su it given situations -  a facto r to be borne in mind when one devises 
a capital budgeting schem e.
F rom  the above d iscussiona it is  evident that discounting takes up m ost 
of one’s tim e in the calcu lation  of p re sen t values and therefo re  tables of d is ­
count fac to rs  would be ex trem ely  useful. Today annual, sem i-annual and 
q u arte rly  compounded discount fac to rs  a re  in fact free ly  available but for
22. The w rite r  likes to think of th is as  a ’se rv ice  ch a rg e ’ , the longer 
the period of u se , the h igher the se rv ice  charge.
23. J .C .  Var Horne -  op. c it. , p. 53.
com pleteness one should cover their derivation.
S tarting  with a re a lis t ic  view , one could sta te  that cash  flows take place 
from  m inute to minute with an ir re g u la r  pattern  and th e re fo re , the discounting 
of cash  Hows should be continuous. U tilising the c la ss ic  compound in te re st 
fo rm ula , one can easily  derive  ti e continuous discounting form ula :
P(1 + r )"  .  C <2 : 1 >
where P  p re sen t value; r  = annual ra te  of in te re st; n = num ber of y ea rs ;
and C * term inal value.
R earrang ing  (2 : 1) one gets :
(1 + r)  -  a / c / P  (2  ' 2)
If one now considers that the e le c t iv e  r a te ,  r  p« rcen t per annum , is converted
m tim es p er annum such that :
(1  + r )  = (1 + j /m )m , one can substitu te a s  follows i
(1  + J /m )m = n /  C /P  
w here J nominal in te re s t ra te  p er y ear;
In o rd e r to sim plify (2 : 3) let 1 /k  * j /m
(2 : 3)
num ber of compoundings per y ea r, 
th ere fo re  :
(1 + Vk)
(1  + 1 /K)*
Jk
but (1  + 1 /k )
lim it k — * "* 
th ere fo re  e * 
e)n -  
P *
where e * 2,71828
n /  C /P  
n) J  C /P
nj / c / P 1
C /P
C /e Jn or P = Ce
-jn (2 : 4)
U tilising  the form ula (2 r 4) one can now determ ine continuous factors:
For exam ple , if j » 10 p ercen t and n «  1, 2 and 3 y e a rs  the facto rs a re  :
End of Year 1 : o 





- jn .  e -* 2° = ,81873
,-Jn .  e ' ,3 ° = ,74082
On the o ther hand If one w ishes to know the compound growth factor in
o rd e r  to determ ine the cash  now v alue , one , two nnd three y ea rs  hence , the 
form ula (2 : 4) P = C /e jn can easily  be rea rran g ed  to :
p j "  = C ( 2 : 5 )
Thus a t a nominal ra te  j = 10 p ercen t , the effective ra te s  for 1 , 2 and 3 
y e a rs  a re  :
g l"  = e ’ 1 0  = 1,10517 10,517 % over one year
gin = e »20 =  ^ 22140 22,140 % over two y ea rs
gin = g . 3 0  = 1,34986 3 4 ,986 % over th ree y ea rs .
On th is b asis  R100 000 invested for th ree  y ea rs  will yield R134 986 
100 OOCe'30). C onverse ly , R134 986 received a t the end of th ree y e a rs  w ill, 
t ,  the b as is  of continuous com pounding, yield a p re sen t value of R100 000 
(1  ;4  986e~’3^), a t a nom inal in te re s t ra te  of ten percent.
F rom  the above one has obtained rn  insight <nto the workings of con­
tinuous compounding and one needs to examine its  re la tionsh ip  to a m anage­
m en t's  sta tem ent of re tu rn . G enerally  speaking, m anagem ents do no t, the 
w rite r  b e liev es , conceptualise  re tu rn  in continuous te rm s , but on an annual 
compounded b asis . They norm ally stipulate a d esired  re tu rn  of r  percen t 
per annum , implying that this re tu rn  Is to be compounded annually. Econo­
m is ts  how ever, suggest that m anagem ents' conceptualisation is an effective 
annual r a te ,  which one should use to  determ ine the continuous compounded 
ra te  to be applied to  continuous cash  flows. An exam ple will help to  U lustrate
th is  point :
M anagement of ABC & Co. d e s ire  an annual re tu rn  of fifteen percen t
a fte r tax , th e re fo re  :
.  , 1 . )/m>m "
R earrang ing  (2 : 6 ) one gets :
mn /  (I + r) 1 + J /m
T herefore  in le ree t charge pci chnvorelon period  a t an effective ra le  r  la 
I .  m j ( l + r )  -  1
w here I = ) /m  = in te re st ra te  per conversion period .
Taking form ula (2 : 7) one can derive  the dally compounded ra te  to ach i­
eve an effective annual ra te  of fifteen percen t by letting  m = 365, 
i =■ 36 5 / o ' ,  15) -  1
= antilog (,0607/365) -  1 
•n. 1,0004 -  I
0 ,0 0 04
TV is to achieve m anagem ent's effective ra te  of fifteen percent per -nnum , 
daily  cash  flows m ust be discounted a t a daily compounded ra te  of 0,04 percent. 
T h eo re tica lly , cash  flows a re  continuous and therefo re  the above example should 
be extended to infinity. As th is extension, how ever, has little  p ractica l p u r ­
pose the daily compounded exam ple will be taken a s  the lim it for purposes of 
this d isse rta tio n .
According to the d iscu ssio n  so far, it could be concluded that for re a l is ­
tic  pu rposes daily  discounting of cash flows should be undertaken when m easu r­
ing capital productivity . W hilst th is statem ent cannot be re fu ted , that i s ,  cash  
nows a re  in fact a t le a s t day to day , the inability to produce meaningful cash 
How fo reca sts  on a daily  b a s is  m akes even th is approach im prac tica l. The 
proponents of daily  o r continuous discounting m -v counter this argum ent with 
the notion that daily  o r even continuous cash  now s can be sim ply determ ined by 
dividing by an ap p ro p ria te  num ber. For exam ple , if cash  flows a rc  p repared  
on a y ea rly  b as is  one could de term ine  an average dally Inttow by dividing by 
th ree  hundred and s ix ty -five . T his answ er may a t f irs t  appear feasible but if 
re a lity  is the claim  for daily  and continuous compounding, how re a lis tic  is the 
assum ption  of constant daily  cash now s? In p rac tice  cash  Hows a re  subject 
to significant v a ria tio n  txm ause of tax paym ents e tc . and th e re fo re , the sugges­
ted averaging  of d is c re te  cash  now pred ic tions seem s untenable.
To sum up. a p ra c tica l approach to discounting seem s to 1* to discount 
on the basis  of the d is c re te  in te rv a ls  used in predicting easn Hows; the d u ra ­
tion of the in terval to be determ ined  by the accuracy  of prediction. If p red ic ­
tion on a nix monthly cycle  can  be accu ra te ly  undertaken , then discounting on 
a sem i-annual b as is  would be w arran ted . In the sim ulation developed in this
d isse rta tio n , sem i-annual discounting has been used because cf the significant 
influence of provisional tax paym ents and annual tax settlem ents.
D iscussion so fa r has concentrated  on P re se n t Value without reference 
to its  two m ajor e lem en ts . Net P re se n t Value and Internal Rate of R eturn. 
Unfortunately these two techniques a re  often confused and som etim es they are  
even considered  to be equivalent. Both m easu res a re  in fact very d iffe ren t, 
for one is  an absolute m easu re  while the o ther is  a re la tiv e  m easure . Not 
P re se n t Value2 4  can be m athem atically  defined a s  :
N .P .V . &  /  (1 + k /  
w here C is the net cash  flow a fte r tax in period t ,  and Is the f irm 's  cost 
of cap ita l. The acceptance c r ite r io n  is whether N .P .V . exceeds ze ro , given 
that cap ita l rationing does not apply and that r is k  is  held constant between p ro ­
posals . W here how ever, risk  v a r ie s  and rationing does apply, the P ro fita ­
bility Index is used in an attem pt to apply lim ited funds to investm ents on the 
"E fficien t F ro n tie r"25. The P ro fitab ility  Index2 6  can be defined as : 
p .  i. N. P . V. + Initial Cash Outlay 
In itial Cash Outlay
Using the P. I. . u  can , so to speak , "op tim ise" the f irm ’s net worth 
by selec ting  p ro jec ts  that have acceptab le P rofitab ility  Indices re la tiv e  to r isk  
ami if these p ro jec ts  req u ire  funds in ex cess  of the available re so u rc e s , then 
one would se le c t, within a given r is k  le v e l, investm ents with the highest 
weighted average P . I.
Internal Rate of R eturn  can  be defined a s :  " . . .  the discount ra te  that 
equates the p re sen t value of the expected cash  o u t l ie r -  V i*  the p re sen t value 
of the expected Inflows. M athem atically , it is  rep resen ted  by that ra te  r ,
24. A bbreviated to N .P .V .
25. J . C. Van Horne -  op. c lt. , p. 30.
26. A bbreviated to P. I.
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y  Ct /  (1 + r ) 1 = c
w here ^ t h e  net cash  flow in period L l l ic  acceptance c r ite rio n  is 
w hether r  exceeds the hurdle ra te  for a given level of risk .
The natu ra l question  to be posed a t this stage is Do N .P . V. and L R .O .R . 
techniques give the sam e signals and if not which is  su p e r io r? ' The answ er
to this question depends on what one is  trying to decide. "  As a r° rm al
accep t o r re je c t c r ite r io n , both yield ( I .f t .O .R ,) and p resen t value (N .P . V.) 
would lead to the sam e selec tion  of p ro jec ts . All p ro jec ts  which have yield ^  
in ex cess of the cost of capital m ust a lso  have a positive net p resen t v a lu e ." 
H owever, when one w ishes to rank p roposa ls  in o rd e r to se lec t them subJecU o 
a capita l ration ing  co n s tra in t, I .R .O .R . is in fe rio r to N .P . V. Table 2 : 1 
il lu s tra te s  this in the ex tre m e , w here the ranking by I .R .O .R . is the converse 
to that by N .P . V.
P ro jec t Annual Net Initial In- Life I .R .O .R . N .P . V 
_________  Cash Flows vestm ent ____  ________
A R100 R750 30 13 R376
B R200 R1004 1 0 15 R338
C R100 R502 1 0 15 R109
D R52 fR 2 5 9 R259 4 2 0 R104
E R 1 0 0 R259 4 2 0 R 72
Table 2 : 1 -  C ontrasting  Ranking of Investm ents by I .R .O .R .
N .P . V. and P . I.
This anom aly can be explained with cforence to the re -in v es tm en t ra te .
27. J .C .  Van Hr m e  -  op. c it. , p. 55.
28. A. J .  M crre t & A. Sykes -  op. cit. , p. 149.
29. Adapted from  A. J .  M crre t 6  A. Sykes -  op. c it. , p. 151.
The I .R .O .R . assum es a re -in v es tm en t ra te  equivalent to its in ternal ra te ,
which may of course not be re a l is t ic ,  p articu la rly  w here the internal ra te  of
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re tu rn  is  high. Take for instance Table 2 - 2  :
Year P roposal A P roposal B
0 R - 23 616 R - 23 616
1 0  0 0 0 nil
2 1 0  0 0 0 5 000 Cash Flows
3 1 0  0 0 0 1 0  0 0 0
4 1 0  0 0 0 32 675
R 8  083 R 10 347 N .P .V . @ 10%
'.5% 2 2 % I.R .O .R .
1,34 1,44 P . I.
R 46 410 R 49 725 T erm inal Value
Table 2 : 2 -  C ontrasting Selection C rite ria  lo r two Investm ents.
F rom  the above exam ple, which has two p roposa ls with identical initial 
investm en ts, se lec tion  by I .R .O .R . would not be optim al a t a re -in v estm en t 
ra te  of ten percen t a s  is proven by the term inal values for the proposa ls. If 
sole ;tton had been based on N. P . V. o r  P . I. the selec tion  would have been 
c o r re c t. This ap p ears  to indicate that selection  for m utually exclusive p ro ­
posals should be based on net p re sen t value o r the P. 1. T h is , how ever, is 
only a "half" tru th , because if the c o s t of capital is  not equal to the re - in v e s t­
m ent ra te  selection  by N. P . V. o r P . I. can be sub-optim al. Examination of 
Table 2 : 3 rev ea ls  that while two m utually exclusive P roposals  A and D both 
have the sam e in itial outlay ami te rm , A has the higher N .P .V . and P . I. a t 
a co s t of capital of eight p ercen t. To choose A , how ever, would not optim ise 
the f i rm 's  net worth as indicated by D 's g rea te r term inal value of RIG 599.
30. Adapted from  J .  C. Van Horne -  op. c it. , p. 62.
Proposal Annual Net Initial In- Life
__________ Cash Flow vestm ent (years)
A R46 11296 24
B R150 for R296 24
2 y rs ,  R20 
th e rea fte r .
C R23 R148 24
n  R31 • R148 12









T. V?1© 18% 
2,64 R13 317
2 ,49  R16 599
2,64 R 6  658 
2 .58 R 7 892
T able 2 : 3 -  Illustra tion  that N .P . V. Ranking can be sub-optim al.
C om paring the two m utually exclusive P ro p o sa ls  C and D, one finds that if o' o 
chose on the basis  of N. P. V. o r P . I. , C would be p re fe rred  to D , because it 
has the g re a te r  N. P. V. and P . I. This of co u rse  would also  be sub-optim al 
a s  one is com paring two p ro jec ts  of varying duration and therefore they a re  
not com parable as such. What is req u ired  is  for one to d eterm ine term inal 
values for the p roposa ls  to a com m on term inal date. On such a b asis  one 
finds that D, with a te rm in al value of R7 892, is  p re fe rab le  to C.
F rom  th is , the conclusion can be draw n that the ro -invcstm ont ra te  Is 
the cen tra l issue to taking the optim al d ec ision , and there fo re  the re liab ility  
of I .R .O .R . or N. P . V. depends not on theo re tica l elegance but on whlch^of 
these m easu res  u ses  a discount ra te  c lo sest to the re -in v es tm en t ra te .
T his can  be graphically  illu s tra ted  for two p ro jec ts  in Table 2 : 2 .  According 
to F igure 2 : 2 :  "W henever the profit p ro files  of two p ro jec ts  c ro s s  one an­
o th e r, the N .P . V. of the one with the lower ( I .R .O .R .)  will exceed that of the 
one with the higher (I. R. O. R. > to the left of the c ro sso v e r point. T herefo re 
if the co st of capital is le s s  than the c ro sso v e r discount r a te ,  the (I .R .O .R .)
31. A bbreviation of T erm inal Value.
32. E zra Solomon m akes th is and other re la ted  points in h is a r tic le : 
"The A rithm etic  of Capital Budgeting D ecisions" -  intoN fonaige^ 
ment of Corpora te  Capital.
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N .P . V.
R(OOO)
, P roposal B.
\  C ritica l value 
x  \  <v 16,5 %
P roposal A.
I .R .O .R > 2 5  %
30% Discount Rate20%1 0 %
Fig. 2 : 2 -  Illu stra tin g  N. P . V. as a Function of the Discount Rate.
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and N. P . V. m ethods will yield conflicting re su lts . " For the re -in v estm en t 
ra te s  to the left of the c ro sso v e r poin t, N .P . V. gives the c o r re c t  signals even 
though it has used a co st of capital le s s  than the re -in v estm en t ra te . At r e ­
investm ent ra te s  to the rig h t of the c ro sso v e r po in t, N .P . V. will give the 
wrong signals if the co s t of capital is a ra te  le s s  than the c ro sso v e r ra te .
While th is exposition is useful its  p rac tica l effects a re  lim ited and one 
there fo re  re q u ire s  to develop som e p rac tica l solution to this d ilem m a. The 
f i r s t  possib ility  Is to ignore the co s t of capital and to use ra th e r  the re - in v e s t­
m ent ra te  for discounting purposes. 34 This has the added advantage that it 
obviates the calculation of a f irm 's  c o s t of c ap ita l, an asp ect over which much 
con troversy  ex is ts . The disadvantage of th is a lte rn a tiv e  i s ,  how ever, that 
the economic contribution by a p ro jec t to a f irm 's  net worth is not quantified.
33. J .  F . W eston I  E. F. Brighton -  M anagerial F inance, p. 204.
34. E z ra  Solomon -  op. ciL  , p. 77.
The second a lte rn a tiv e , the one which the w rite r favours and has used in h is 
sim ula tion , is to re ta in  N. P . V. based on co st of cap ita l and to use  , for se lec ­
tion p u rp o ses , a new re tu rn  m easu re  which is based on term inal values.
This new m easure which Solomon calls the O verall R ate of R eturn quantifies 
the o v era ll re tu rn  on funds employed to a common term inal date. While the 
funds a re  employed in the p ro je c t, they a rc  expected to ea rn  the internal r a te ,  
and w hile they a re  not employed as such, they a re  expected to e a rn  income at 
the re -in v es tm en t ra te . 3 7  Tims for m ajo r p ro jec ts  one would determ ine 
I .R .O . R. , O .R .O .R . and N. P . V. C alculation of each of those is considered 
prudent because they a re  in rea lity  com plem entary; each m easu re  gives d iffe r­
ent inform ation about a p ro jec t. Table 2 : 4 il lu s tra te s  the calculation of the 
suggested m easu res  for a p ro jec t.
Y ear Cash N. P . V. I .R .O .R . O .R .O .R . - R e-investm ent @ 10%
Flows @ 8 % @ 2 0 % Funds Income Total P . V. @ 10%
n R R R e-inv. on R c-inv. Inflow of Outflow
0 - 2 0 0 - 2 0 0 - 2 0 0 —  - - 2 0 0
1 50 46 42 50 50 -
2 -  25 -  2 1 -  17 5 55 21
3 1 0 0 79 58 100 5 ,5 160,5
-
4 150 1 1 0 72 150 16,0 326,5 -
5 1 1 2 76 45 1 1 2  32 ,6 47i_, i .........
R 90 0 R 221
O .R .O .R . 2 2 1  (1
- —g---
+ r ) = 471,1 , therefo re r  - 16,33 percen t
38
O .N .P . V. R100
N .P . V. R 90
I .R . O .R . 2 0  percen t
Table 2 :4  - W orksheet for C alculation of I .R .O .R . , N .P . V. L O.l
35. E zra  Solomon -  op. c lt. , p. 77.
36. A bbreviated to O. R. O. R.
37. E. Rcnuhnw in "A Note on the A rithm etic of Capital Budgeting
D ecisions" in The Managem ent of C orporate  Capita l ,  suggests on
F rom  this exam ple one can draw  the following statem ent :
'T he Investm ent Is expected to employ R221 for five years at an overall 
r a te  of re tu rn  of 16,3 p ercen t per annum afte r tax. The term inal v a ­
lue of the investm ent is expected to he R471. F u rth erm o re , analysis 
of th is  Investm ent rev ea ls  that the p ro jec t is expected to yield twenty 
p ercen t per annum and an economic contribution of R90, while r e - in ­
vestm ent Is expected to contribute ten percen t per annum and to ra is e  
the total econom ic contribution of the investm ent, by RIO, to R 100.'
In the w r i te r 's  opinion the above sta tem en t takes full advantage of all 
available data and p re sen ts  it in a  meaningful and enlightening m anner which 
the businessm an can  easily  app recia te . In the sim ulation developed in this 
d is se r ta tio n , th is approach has been taken.
"L im it D .C .F .  in Cap ital Budgeting"
T his very  in te re stin g  aspect was ra ise d  by E. M. L crner and A. R appa- 
p o rt39, and d e se rv e s  specia l a ttention  in th is  d isse rta tio n . B asically , the 
idea is th a t m axim isation  of N .P . V. may lead to e r ra t ic  income patterns 
and that th is may re s u lt  in shareh o ld ers  considering  the earnings stream  of 
the company as poorly  m anaged, unreliab le  o r specu la tive , an imago which 
could well lead to a low ering of the p r ic e /ea rn in g s  ra tio  for the shares.
37. pp. 82 ami 83 that one should a lso  consider splitting the re - in v e s t­
ment ra te  into an "Outflow" ra te  and an "Inflow" ra te . He suggests 
that in c e rta in  situations the "Outflow" ra te  is likely to be lower 
than the "Inflow" ra te .  W here applicable this refinem ent is r e ­
com m ended.
38. A bbreviation for O verall Net P re se n t Value.
39. E .M . L crn e r and A. R appaport -  "L im it D .C .F . in Capital
Budgeting" , H arvard B usiness Review, Septem ber 
O ctober , 1968.
Some contend that the adverse  effects of e r ra tic  earn ings can be m itigated by 
a stead ily  increasing  dividend policy. W hilst th is  may be tru e  for the sho rt 
te rm , e r ra tic  earn ings w ill, in the long ru n , affect share v a lu es , particu la rly  
if the e r ra t ic  earn ings s tream  also  affec ts liquidity. This la tte r aspect is 
c lea rly  Im portan t, for dividend payouts should not underm ine the working 
capital req u irem en ts of the company. An exam ple will help to illu s tra te  these 
points. A company has two portfo lios to selec t fro m , Portfo lio  A y ields a net 
p re sen t value of R315 844 and P ortfo lio  B yields a net p resen t value of 
H300 616 a t a co st of cap ita l of ten percen t. The cash flow data for both 
portfo lios a re  given below in Table 2 : 5.
P o rtfolio A__________  Portfo lio  B
P ro fit D eprecia­ N et Cash P ro fit D eprecia­
Net Cash
a fte r  tax tion Flows afte r  tax tion Flows
0 (50 000) 5 000 (45 000) (50 000) 5 000
(45 000)
1 (25 000) 5 000 (20 000) 10 000
5 000 15 000
2 ( 5 000) 5 000 - 15 000
5 000 2 0  0 0 0
3 100 000 5 000 105 000 25 000
5 000 30 000
4 25 000 5 000 30 000 40 000
5 000 45 000
5 100 000 5 000 105 000 50 000
5 000 55 000
6 25 000 5 000 30 000 60 000
5 000 65 0 0 0
7 100 000 5 000 105 000 70 000
5 000 75 000
8 100 000 5 000 105 000 90 000
5 000 95 000
9 100 000 5 000 105 000 110 000
5 000 115 000
10 125 000 5 000 130 000 150 000
5 000 155 000
Table 2 : 6 -  C ontrasting  P o rtfo lio s ' E arn ings and Cash Flow P atte rn s .
If one Is to choose the portfo lio  which will m axim ise net w orth . P o rt­
folio A would be se lec ted . Its ea rn ings and cash  How p a tte rn s  a r e ,  how ever, 
not as  sourvl a s  those of Portfo lio  B. This is effectively shown by figure 2 : 3. 
If one is p a rticu la rly  concerned  with liquidity and one d e s ire s  steadily  Increa­
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Fig. 2 : 3 -  Illu s tra tin g  Cash Flow anti E arnings P a tte rn s  lor 
two m utually exclusive P ortfo lio s.
notw ithstanding the la t te r 's  higher N .P . V.
The conclusion to be draw n from  th is section is  that the capital budge­
ting decision  should not r e s t  solely on m axim isation of N. P. V . , but should 
a lso  consider the earn ings and /  o r  cash  flow p a tte rn s  of available p ro jec ts  
so a s  to ensu re  that the selected  portfo lio  of p ro jec ts  yields earn ings and cash 
now s consisten t with the com pany's long term  earn ings and dividend goals.
P robab ility  Techniques
'The P resid en t of a b ig  International co rp o ra tio n  told m e r e c e n t ly ,
"I c a n 't  understand why our investm ent policy h a sn 't worked the way we 
ex p ec ted ."  Some y ea rs  ago, he explained, the executive com m ittee had d e­
ckled that every  capita l investm ent, to be accep tab le , would have to show an
estim ated  b efo re-tax  average annual re tu rn  on capital of twenty percent. The 
ru le  had been scrupulously followed, yet actual re su lts  had averaged fourteen 
percen t. "And w e've got som e of the best ana lysts  in the b u s in e ss ,"  added 
the fru stra ted  P re s id e n t. '"0 This quotation ep itom ises the reaction of many 
disenchanted execu tives, who a re  a t a lo ss  to explain why th e ir investm ent 
decisions do not pay off. The answ er u. /t difficult to find, many investm ents 
a rc  quoted to yield an average re tu rn  and as such the actual yield can be ex­
pected to be d istribu ted  around th is m ean ra te . The spread  of likely re s u lts ,  
being a function of un certa in ty , re p re sen ts  in fact the inherent r isk  of a p ro ­
posal. One can d istinguish  five so u rces of r is k ,  nam ely :
' i) Risk from  undertaking insufficient num bers of s im ila r investm ents;
ii) R isk from  m is in terp re ta tio n  of data;
iii) R isk from  b ias in the data and in its  a ssessm en t;
iv) R isk from  a changing extern onomlc environm ent invalidating
much of the usefu lness of past ex p erien ce , and
41
v) R isk from  e r r o r s  of analysis.'
F rom  the above it is c le a r  that r isk  is  an  essen tia l c lem ent of the cap­
ital budgeting p ro c ess  ami as such its  influence m ust be quantified if m eaning­
ful s tem cnts of re tu rn  a re  to be made. S tatem ents of re tu rn  that ignore 
quantification of r isk  a re  quite m eaningless; for exam ple, how can one effec­
tively choose between two p roposa ls  knowing that they respectively  yield 
twenty p ercen t and forty  percen t. If the proposal with the low er yield has a 
d isproportionately  low er r isk  elem en t, it would be su p erio r to the o ther p ro ­
posal. G raph ically , one can illu s tra te  th is by m eans of figure 2 : 4 ,  which 
indicates that the fo rm er p roposal (Proposal 1) is on the "E fficient F ron tie r"  
while the la tte r  (P roposal 2) is  not.
40. D. B. H ertz -  "Investm ent P o lic ie s  that pay off" -  Income 
Theory and Rate of R e tu rn , p. 257. -  edited 
by J .  L. Livingstone & T .J .  B urns, 1971.





20% • * P roposal 1
,25 ,50 ,75 1,00
RISK (Coefficient of Variation) 
F ig . 2 : 4  -  Illustra ting  the use of R isk  and Yield for Selection
purposes.
Another illu s tra tiv e  way to m ake the sam e point is to consider two p ro­
p osals which a re  both expected to yield twenty percen t p er annum , but which 
have d iffe ren t d is trib u tio n s, (see figure 2 : 5).
20%
Fig. 2 : 5 -  C om parison of two P ro p o sa ls  with identical expected 
y ie lds but varying spread  (Assum ing N orm ality).
As P roposal A has le ss  sp read  than P roposal B, one can expect that, 
for a given level of p robab ility , P roposal A 's  yield will actually  fall within 
lim its  le s s  than those for P roposal B and thus Proposal A is  su p erio r to P ro ­
posal B. F rom  this observation , one can s ta te  two p rincip les of r isk  quanti­
fica tion . one, r is k  is  m easured by sp re ad , s ta tis tica lly  term ed variance and 
two, that the re la tiv e  r is k  between p ro jec ts  can be estab lished  by m eans of
P roposal A
roposal B
thoir respec tive  coefficients of variation . 42 Thus if P roposal A and Proposal 
B had respectively  standard deviations of five percen t and ten percen t, their
re la tiv e  r isk s  would be :
P roposal A = 0 ,05 ~ 0,25
0, 20
Proposal B = 0 ,10  = 0 ,50
0 ,2 0
PeturninR  to the opening quote, one can now sta te  that the reason  why 
som e investm ent decisions do not appear to pay off, is that r isk  has been ig­
nored in determ ining  tfcu lim its  within which the actual yield can be expected 
to fa ll. In sh o rt, investm ents should not be exp ressed  to ea rn  an expected 
yield but ra th e r  a yield within lim its  around the mean a t a given level of p ro ­
bability  (see figure 2 : G). In this way the r isk  inheren t in a p ro ject is high­
lighted and m anagem ent is  not deceived as to the likely ran„e of re su lts .
Fig. 2 : 6 -  Drawing of norm al lim its  around the mean yield - 
assum ing  / i  and Cr a re  given a p r io r i.
The point concerning the re levance and meaningful ness of risk  quanti­
fication has new been made but the methodology of quantification has not been 
co v e red , and this is the next issue that will be taken up. Before we do io ,
how ever, an im portant qualification m ust be made :
„  a host of p roblem s make the incorporation of r isk  into capital
budgeting a d iff ic u lt  m atter  in deed . C on seq u en tly , the m ethods a re
42. Defined as the m ean ra te  of re tu rn  divided by the standard  devia-
for from p erfec t. N everthe less, they do provide i n s i s t  into uie im­
portan t dim ension of r isk . T his dim ension should not be ignored in 
capital budgeting sim ply because evaluating it is difficult. It has far 
too g rea t an influence on the value cf the firm  to its  shareho lders.
R isk-ad justed  Rate Approach
One m eans of adjusting for r is k  is  sim ply to adjust the discount ra te  
o r the cu t-off ra te  in keeping with the d eg ree  of r ifk . The fo rm er applies to 
N .P . V. calcu lations while the la tte r  applies to I .R .Q .R . calculations. A 
exam ple will c larify  the use of th is method. A ssum e a proposal has an out­
flow of RIO 000 in y ea r 0, a constant cash  inflow of R4 500 per y ea r for 
y e a rs ,  and that m anagem ent se ts  the risk -ad ju sted  ra te  a t twelve p e rc e n t
N .P . V. * -10 000 + 4 500 (2,4018) = R808
I .R .O .R . -10 000 + 4 500 (2,2459) = R107
-10 000 + 4 500 (2,2096) =
T herefo re  I .R .O .R . -  0 ,16  + 107 ~  16,65 pel c e n t
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The decision in Oils ca se  would be to accep t the proposal on one of two b ase s , 
because the N. P . V. is  positive o r because the I .R .O .R . is g rea te r than the 
k-adJusted req u ired  ra te .
The p rincip le  c r itic ism  of this methodology is that o..e may be able to 
dU  that one proposal is  r is k ie r  ‘han another but it is d ifficult to determ ine 
by 1 nuch. The setting  of the risk -ad ju sted  ra te  is  th e re fo re , likely to be 
a rb itra ry  and inconsisten t; two fac to rs  which ren d e r the technique too crude 
for m ost purposes.
C ' ilnty-equivalent Approach
This method m odifies cash flows to certain ty -equ ivalen t am ounts, by
me a...s of a factor alpha, alpha being defined a s  :
cx = C ertain  Cash Flow in P eriod  t 
t ---------------------------------------------------
E stim ated Cash Flow in P eriod  i 
Using to modify estim ated  cash  flows one can then calcu late the convention 
al capital productivity m easu res  as  follows :
N .P .V . = «  At
t * ° ( l  + D1
where cx^ is the ce rta in ty -equ iva len t fa c to r, is the estim ated  cash flow 
in period t and i is the r is k - f re e  ra te .
-  0I .R .O .R .— » V  <x At
t '°  (1 + r ) 1
w here r  is the I .R .O .R . to be com pared with a r is k - f re e  cu t-off ra te .
Like the R isk-ad justed  Rate A pproach, this approach su ffe rs  from 
p rac tica l d ifficu lties in quantifying its  m odifier . S trictly  speaking oc^ 
would have to be calculated  for each period  because the r isk in e ss  of cash 
flows can be expeced to vary  from  period to period. Although the C ertain ty - 
equivalent Approach can !>c shown to l>e su p erio r to the R isk-ad justed  Rate 
Approach44 , It n ev erth e less  is  a lso  too crude for m ost purposes.
P ro b ab ility D istribution A pproach
"Of all the approaches for dealing with risk y  investm ent, the use of
4 5
probability  d istribu ti >ns is perh ap s the m ost fe a s ib le ." The idea under 
this approach is ,  a s  previously d e sc rib ed , to give m anagem ent not only an ex 
pected ra te  of re tu rn  o r N. P. V. but to a lso  estab lish  the lim its  of possib le re
44. J .C .  Van Horne -  op. c it. , pp. 1 2 8  -  131.
45. J .C .  Van Horne -  op. c it. , p. 131.
su its around this expected value. The method assum es that the distribution 
of cash flows in each period is given a p rio ri and that the cash flows a rc  inde­
pendent from  period to period. On th is basis  the calculation of the re levant 
s ta tis tic s  becom es : n >
N. P . V. = \  \
t'O  (1 + i)1
where 1f> is the expected value of net cash flow in period t, and i is the 
r is k - f re e  ra te .
The standard  deviation of the probability  d istribu tion  of not p resen t 
values is  :
o-
w here 0" is the standard  deviation of tne probability d istribu tion  of possible 
net cash  flows in period t.
Once one has these d e ta ils  one can then determ ine probability  lim its 
for the p ro jec t a t a given level of probability as follows :
N. P .V . = N .P .V . + 7 ^ 0 -
w here oC is the probability  in the ta ils  of the d istribu tion . A lternatively , 
one can determ ine the probability  of obtaining a given net p resen t value by 
standard ising  the d ifference a s  follows ;
7. .  N .P .V . -  N .P .V .
obs q :
where Z  ^ is the num ber of standard  deviations of the observed N. P. V. 
from  the N. P . V. F or exam ple, if th e  N. P. V. is R 1173 and & Is It 1827, the 
probability  of getting a N. P . V. le s s  than o r equal to zero  Is twenty -  six
 — ---------- p q
46, At "  2 / x t Pxt
where A '"is the cash flow of the xUi possib ility  In period t and
P ic the probability  frequency for  this cash  flow.
47. c r ,  -  J'(A ,, -  At >2 P „
. 48 percent.
While this approach to captital budgeting for risky  investm ents is supe­
r io r  to the previously  mentioned techniques it su ffe rs  from two defects. One, 
it re lie s  on the assum ption of independency of cash  flows, which in many situ ­
ations is not re a lis tic  and two, it is inadequate in handling uncertain ty . F .S .
49H iller and o th ers  have developed techniques to overcom e the f ir s t  c ritic ism  
but unfortunately for com plex situations the p rac tica l solution is to approxim ate 
the standard  deviation by sim ulation. The aecond c r itic ism  is,in  the w rite r 's  
opinion, even m ore se r io u s  as it points to the inadeqt "y of the technique to quan­
tify r isk  inherent in the elem ents of a p ro jec t. With the technique d iscussed  
above it is assum ed that m anagem ent can obtain an accu ra te  d istribu tion  of 
cash  flows for each period. This ap p ears to underm ine the whole ro le  of 
r isk  quantification. Each elem ent of the p ro jec t is uncertain  and therefo re  
one In p rac tice  needs to operate with the basic  elem en ts, like m arket s ize , 
m arket sh a re , m arket p r ic e , variab le  co sts  of production etc. If one has ten 
s tra teg ic  elem ents ' each with ten p o ss ib ilitie s , then one infact has to contend 
with ten billion possib le com binations, which is an im possible judgem ental task. 
The solution to this d ilem m a is to sam ple a t  random  from the various d is tr i ­
butions and to sim ulate  re su lts  for each sam ple. This technique w as f irs t  
suggested by D .D. H ertz ’1 and in h is model he provided fo r the following
48. Z = 0 -  1173 = -0 ,642
o b s  ~ 1873
49. F .S . H iller -  "The D erivation of P robab ilis tic  Inform ation for
the Evaluation of R isky Investm ents. " -
Managem ent Science, A pril, 1963.
50. Tty s tra teg ic  elem ent is m eant an elem ent of a p ro jec t that c r i t ic ­
ally influences the p ro fit outcom e of a pro ject.
5 1 . d . B. H ertz -  "R isk  A nalysis in Capital Investm ent." -  H arvard
B usiness R eview , 42 Jan. -  Fob. , 1964 and 
"Investm ent P o lic ies  that Pay-off. " -  H arvard 
B usiness Review , 46 uan. -  Feb. , 1968.
elem ents ;
M arket A nalysis
1. M arket Size
2. Selling P ric e
3. M arket Growth
4. Share of M arket
Investm ent Cost A nalysis
5. Inv estm ent Required
6 . Residual Value of 
Investm ent
Operating and Fixed Cost
7. O perating Costs
8 . Fixed Costs
9. Useful L ite of F ac ilitie s
The b asis  of h is technique was to sam ple from each d istribu tion  (see 
figure 2  : 7 ) and with th is sam ple data to generate the req u ires  cash flow data.
M arket Size Selling P ric e M arket Growth
M arket Share Investm ent Residual value
X
Fixed C ostsOpporating Gbsts Useful Life
Fig. 2 : 7 -  D istributions of S trateg ic Elem ents.
For each sim ulation he then obtained e ith er a N. P. V. o r an I .R .O .R . After 
c a rry in g  out th is p ro cess  many tim e s , he then analysed the re su lts  to give 
him a cum ulative probability  d istribu tion  of re tu rn  (see figure 2 : 8) o r  N. P. V. 
for the p ro jec t.
H e rtz 's  sim ulation technique is a m ajor break-through for it enables 




90% chance that re tu rn  will be>-3%
1 0 % chance that re tu rn  will be > 15%
-10 0 10 20
% R eturn
Fig. 2 : 8 -  P ro  lability  D istribution of P ro je c t 's  l .R .O .R . 
together with statem ents of chance.
without co n stra in t; no longer do m anagem ents have to ignore spread around 
expected values. To sum up, the sim ulation technique enables one to quan­
tify r i s k ,  to develop r isk /p ro f it  p ro files  and to sensitiv ity  te s t p ro jec ts  against 
ce rta in  s tra teg ic  elem ents.
Two m ajor c r itic ism s  have been m ade of the H ertz type sim ulation, 
one, that the s tra teg ic  elem ents a re  often dependent, while, "  the se lec ­
tion and use of the key input facto rs (in H ertz ' Model) im plies that these fac­
to rs  a r e  independent of each o th e r ."  and two, that the d istribu tions of the 
s tra teg ic  v ariab les  a re  subjective e s tim a te s  ; H ertz concedes this point : 
"T hose p ro files  for the e lem ents that en te r Into an investm ent p ro jec t a re  som e­
tim es determ ined  from h is to rica l o r  o ther objective d a ta , but they a re  m ore
likely to be subjective e stim ates  by those m ost fam ilia r with the various p a r ts
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of the overall p ro p o sa l."
52. D. P a tr ic k  - "A n a ly s is  of inves tm ent P o lic ies th »t P a y -o f f  -
Incom e Theory and Rate of R e tu rn , p. 272.
5.1. D. B. H ertz - op. c it. , p. 259.
The f i r s t  c r it ic is m  can easily  be overcom e by allowing within the 
sim ulation for conditional statem ents of dependency. In the s ' ulation deve­
loped in this d isse rta tio n  th is refinem ent has been incorporati The second 
c r itic ism  is sym ptom atic of the uncertain  situation  one is trying to gauge and 
is  therefo re  not, in the w r i te r 's  opinion, n deficiency but ra ther a qualification 
of which one must be aw are . In fact, this attitude underlies  the whole topic 
of capital budgeting, a s  capital budgeting techniques m ust be see r a s  aids to 
the decision  p ro cess . They will never lie com prehensive or 're a lity  tested 
enough to rep lace  judgem ent as the param ount elem ent of the investm ent deci­
sion p ro c e ss  under conditions of uncertainty. The b e tte r  the a id , how ever, 
the le s s  the unknowns which judgem ent must ap p ra ise  and co n sid er, and th e re ­
fore any techniques which supply insights not previously  available should be 
employed if their co s t does net outweigh their value. This is the approach 
that has been taken in th is d isse rta tio n .
In conclusion, one can s ta te  that the need to quantify risk  has been 
s tre s s e d ,  ami the definition of r isk  and its unit of m easure have been established. 
F u rth e rm o re , the d iffe ren t techniques a t quantifying r isk  have been discussed 
and the H ertz type sim ulation was highlighted a s  the technique offering the 
beat gauge and scope for the evaluation of risk y  investm ents. In the next 
chap ter a model will be developed taking into account all the points made in th is 
chap ter together with o ther refinem ents.
CHAPTER 3
SYSTEMS OK SIGN' FOR A PROBABILISTIC SIMULATION MODEL
This chapter Is divided into th ree  sec tio n s, Overview of Capital Expen­
d itu re  Control System , Design Specification for the P robab ilis tic  Simulation 
M odel, and P rin c ip le s  of Cash Flow G eneration.
O verview of C apital Expenditu re  Control System
The Capital Expenditure Control System is  a sub -system  of the Manage­
ment Control System (see figure 3 : 1 below).
Invest- \  
ment 
O p p o rtu n e  
V  tie s  y
O bjectives




term  P lansS tra teg ies R esources
P re se n t
Fig. 3 : 1 -  Capital Expenditure Control System  a s  a sub-system  
of the M anagement Control System .
The C apital Expenditure Control System  is  responsib le  for developing 
investm ent opportunities and for th e ir app raisa l (Capital Budgeting); evalua­
tion against a f i rm 's  o b je c t./e a , goals, s tra teg ic s  and long term  p lans; im ple-
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m entation; and post im plem entation audit. The P robab ilis tic  Simulation Model 
developed in th is d isse rta tio n  can be seen as p art of the Capital Budgeting p ro ­
c e s s ,  and it is to be used in evaluating large  investm ents of c r itica l im portance 
to a f i rm 's  long term  survival.
In the Capital Budgeting p ro c ess  two fu rther ca tego ries of investm ent 
a re  commonly found, one, sm all investm ents and rep lacem ents; two, s tra teg ic  
non-quantifiable investm ents. The fo rm er a rc  norm ally appraised  by means 
of N .P .V . ,  l .R .O .R . o r  Payback. It is recom m ended that these investm ents 
should be appraised  by both N .P . V. and l .R .O .R  . for reaso n s given in Chap­
te r  Two. F u rth e rm o re , it is recom m ended that special provision be made to 
guard atrainsl all rep lacem ents being put into this ca tego ry , because some may 
need i .itification, p a rticu la rly  if they involved products in the m aturity
or dec . ges of the product life cycle.
«e investm ents a re  norm ally  appraised  on som e subjective sca le  
of in o rd e r to en su re  that such investm ents a re  essen tia l and that
they a re  p roperly  scheduled. B ecause this category  is subjectively a ssessed  
and is open to abuse, strin g en t co n tro ls  a re  recom m ended to guard against 
abuse.
Design Spec ifica tion for the P ro b ab ilis tic  Sim ulation Model
The model should p rov ide , for the reaso n s given in the previous Chap­
te r ,  for the following :
I) Random sam pling of the s tra teg ic  variab le  data , in o rd e r to d e te r­
m ine the data com bination for each sim ulation.
ii) Conditional S tatem ents to  cover dependency, if any, between the
stra teg ic  v ariab les .
iii) H alf-yearly p rofit and lo ss  facto rs. The lost, fac to rs  a re  necessary 
in o rder not to trunca te  the p ro jec t 's  probability  d istribu tion  of 
l .R .O .R . a t zero .
iv) N .P .V . and I .R .O .R . for each sim ulation.
v) Mean Cash Flow data for the p ro jec t as  a whole. T his will be 
used to  graph the cash flow p atte rn  of the project.
vi) O .R .O .R . on funds for the p ro jec t as a whole.
vii) P robability  sta tem ents of I .R .O .R . and N .P .V . for the p ro jec t as  
u whole.
On a m ore general basis  the model should take into account the follow­
ing additional requ irem en ts for the reaso n s given :
i) F lexible 'weighted av erag e ' cost of capital factors -  flexibility is 
essen tia l as  cost of capital can be expected to :hange over time.
11) inflation facto rs for each m onetary  v ariab le  as each variab le  may 
inflate a t d iffe ren t ra te s . It is often erroneously  assum ed that 
selling  p rice s  and co sts  will inflate com m ensuratcly with serious 
consequences in today 's world of high inflation. T his can be well 
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Fig. 3 : 2 -  Illu stra ting  that com petition in the M aturity Stage of the 
Product L ife Cycle may cause a p ro fit squeeze, under conditions of
inflation.
iii) Random number generato r which will be used to se lec t initial v a r i­
ab les for each sim ulation.
iv) Growth fac to rs  for each variab le  for each year. These will be 
used to generate yearly  data for each sim ulation.
v) Independent p a ram eter Inputs for working capital item s, tax  allow 
an cec , tax r a te ,  salvage v a lu es , e tc.
vl) Fixed investm ents during  the course of a p ro je c t
vii) Allowance for P rovisional Tax paym ents on a half-yearly  basis, 
viil) A m echanism  for the generation of cash  flow data on a half-yearly  
basis .
and ix) Policy r is k  p ro file s , aga inst which the p ro jec t 's  risk  p ro file  will be 
com pared for evaluation purposes.
Tlie design em phasis m ust be to keep all Inputs to the minimum as to 
quantity and com plexity. W here detailed  analysis of Inputs o r com plexity is 
re q u ired , the sim ulation should, w herever possib le , perfo rm  these a s  an an­
c illa ry  operation.
P rin c ip les  of Cash Flow Generation
Discounting T erm  and Cash Flow P lacem ent : For the reaso n s d iscussed  c u r­
l i e r ,  cash  flow in terv a ls  a re  usually  se t a t that d isc re te  interval which can be 
served  accu ra te ly  by o n e 's  fo recasting  fac ilities . T hus, w hilst generation of 
continuous o r daily  cash  flow data is theoretically  p o ssib le , it is often im prac­
tica l because o n e 's  fo recasting  cannot meaningfully be reduced to such a time 
in terva l. In th is sim ulation  the significant influence of provisional tax paym ents 
suggests that a ha lf-yearly  cash flow in terval should be used. The next con­
sidera tion  is  that of cash  flow placem ent in a period. If one expects to receive 
a cash flow of R600 evenly during the six  months January  to June, one could 
argue that to place the flow as a t the end of M arch would lie m ore c o r re c t than 
a t the beginning of January  or the end of June. To pi ace the flow at the be­
ginning of January  would re su lt in the p re sen t value of the cash flow being o v er­
stated  while the converse  holds if the cash flow is  placed a t the end of June.
U nfortunately, the assum ption of an even cash flow patte rn  during a perUx! is 
often inappropriate and therefo re  one commonly encounters the conservative 
policy of considering  cash  flows as occuring I itaneously a t the end of a 
period . The sim ulation will adopt this conservative p rac tice  and therefore 
the assum ption will be that cash  flows occur instantaneously at the end of each 
six  monthly period .
Increm ental Cash Flow P rincip le  : In econom ics one often encounters the
concept of considering  increm ental co s t (m arginal cost) and increm ental re v e ­
nue (m arginal revenue) in o rd e r to ap p ra ise  the econom ic benefits of a giver 
action. The soundness of th is  p rincip le  cannot be over estim ated  when gt 
ra ting  cash  flows. One m ust consider the increm ental cash  flows of a pro , . 
in the b roadest possib le  sense . This will ensure that a p ro jec t 's  contribution 
is p ro p erly  gauged and "C annibalieation"5 * of ex isting  sa les  is not or looked.
A fte r-T ax  Cash Flows : It is som etim e erroneously  considered that an
in v estm en t's  w orth should be ap p ra 'sed  before tax. The reaso n  why this 
p ra c tice  is unsound is that it does not ap p ra ise  a p ro je c t 's  net worth in its 
p u re s t fo rm , that is ,  its  expected contribution to the f irm 's  shareho lders. 
Second, it Ignores the tax Im plications of d ifferen t dep rec ia tion , inventory 
valuation , expensing and capital s tru c tu re  po licies. Take for example , the 
tax effec ts of using debenture capital instead ot p re fe ren ce  sh a re  capital In 
financing an investm ent. The in te re st on the fo rm er is tax deductible wh.lc 
dividends to the la tte r  a re  not. One can , th e re fo re , st-ite that tax should be
54. "C annibalisation" re fe rs  tr the situation w here a p ro jec t 's  tu rn­
over .a p artia lly  secured  from a f irm 's  ex isting  tu rnover. T hus, 
total sa les  do not change by the total am ount of a p ro je c t 's  expec­
ted tu rnover. When evaluating  a p ro jec t one m ust ensu re  that 
one only takes into account the increm ental sa les  unless the ba­
lance from  existing  sa les  will defin itely  be lo st without this new 
investm ent.
considered an exoense5 ’ and that it should be trea ted  a s  a cash outflow v>en 
paym ent Is due.
Net Cash Flow on Total Capital or  on Sha. cho lders ' Funds ? S trictly  speak­
ing, a f i rm 's  p rim e objccllve is to generate pro fits  for its  shu- d e rs  and 
as  such paym ents made to other p ro v id ers  of long te rm  capital snould be con­
sidered  s outflows by the firm . The u ltim ate te s t of a p ro je c t 's  worth is 
th e re fo re , whether o r not its  net p re sen t value is positive a fte r deduction of 
in te re s t outflows and a f te r  discounting a t the f irm 's  equity cost of capital.
This approach has the added refinem ent that it quantifies the effects 01 d iffer­
ent "gearing"po llc ies. Notwithstanding th is ,  how ever, th is approach is not 
commonly employed except in m arginal c a se s  because "the p rim ary  issue 
with many p ro jec ts  will frequently be the toW  am ount of capital which is a t risk  
and the re tu rn  p e r un it of cap ita l p e r unit of tim e that it is  a t r i s k ." F u rth e r­
m o re , calculation of N. P . V. and l .R .O .R . on the b as is  of total capital has 
the advantage of sim p lic ity  and ca se  of a p p llc a t'm  because It does not requ ire  
com putation of these m easu res  on the equity elem ent alone. In the sim ulation 
developed in this d isse rta tio n  the "total cap ita l"  approach has been adopted.
W orking Capital : Cash flow data should take into account all woi ing capi­
tal requ irem en ts. F u rth e rm o ro , these sh o rt term  investm ents should be 
made a function of s a le s ,  in o rd e r  that increasing  W orking Capital re q u ire ­
m ents a re  not overlooked as  the p ro je c t 's  turnover in c reases .
55. H.G. m il  J r .  - op. cit. , p. 37. and 
J . Dean -  op. c it. , p. 30.
56. A. J .  M errc t & A. Sykes -  op. c it. , p. 125.
57. Where a p ro jec t is  m arg in a l, how ever, the refinem ent of ca lcu ­
lating N. P . V. and I .R .C  R . on the equity portion alone should
be em ployed -  See A .J .  M erre t it A. Sykes - op. c it. , p. 125.
Cash Outflows and Inflows On, : T his principle needs to be s tre s se d , be­
cause one can easily  m istake a book rece ip t or expense as a cash flow. The 
m ost typical expense of this nature is  depreciation . It is  requ ired  for the 
calculation of tax liability  but it m ust not be deducted a s  a cash outflow.
Salvage V alues ; Cash flow data should also  provide for salvage values a t 
the end of the p ro jec t’s life . Salvage values should be considered not only for 
fixed58 a s s e ts  but a lso  for c u rre n t58 a s se ts . F u rth erm o re , one invariably 
finds that salvage values d iffer from the ''R e ce iv e r 's"  book-values a t date of 
salvage and therefo re  one m ust also  provide for the tax effects of th is d iffe r­
ence. The difference will lie e ither a depreciation  recoupm ent or a lo ss  on 
sa le  of a sse t.
Having now se t down the System s Design for a P robab ilis tic  Simulation 
M odel, the next chap ter will give a detailed  account of the actual sim ulation 
su ite developed in accord  with this design.
58. These te rm s a re  to be understood in th e ir accounting context, 
nam ely , c u rre n t a s se ts  = d eb to rs , inventory , e tc.
fixed a s se ts  = Building, P lan t and Equipm ent, 
F urn itu re  , e tc .
CHAPTER 4
COMMENTARY ON SIMULATION SUITE
General Overview
F igure  4 : 1 gives a flow ch a rt for the sim ulation suite. Working 
through the d iagram  from " s ta r t"  to "end" one secs that the initial steps a re  
to load the probability  data (program m e RRJSOl) and to generate random  
num bers for each sim ulation (program m e RRJSOU). Next, p rogram m e 
RRJS02 p erfo rm s the selection  of the s tra teg ic  v ariab les  from  the probability 
tables se t up by program m e R R JSO l, accord ing  to the random num bers e s ta ­
blished for each sim ulation by program m e RRJS0.3. Next, program m e 
RRJSOl p ro c esse s  the output from  program m e RRJS02 in th ree re sp ec ts , 
one, it. g e n e r a t e s  annual data for each sim ulation by m eans of growth fa c to rs , 
two, it ap p lie s , w here ap p ro p ria te , inflation fac to rs , and th re e , it takes into 
account any dependency between v a ria b le s . At this stage the variab le  data 
is com plete and is ready for p ro cessin g  by the "m aste r"  program m e RRJSOS, 
which g en era tes  a ll cash  flow data and ca lcu la tes all the s ta tis tic s  specified 
in C hapter T hree . A detailed  com m entary  will now be given on each of the 
above sub-un its of the sim ulation suite.
T.oading of P robability  Date -  P rog ram m e RRJSQ1_
In o rd e r to sim plify the input req u irem en ts , th is program m e accepts 
input in the form given in figure 4 : 2. One notes from  this illu stra tio n  that 
the su ite provides for the following twelve s tra teg ic  v ariab les  :
M arket Inform ation
i) Total M arket S ize,
ii) F irm 's  M arket S hare ,
111) F irm 's  Selling P ^ ico , 
lv) P ro d u c t's  Life.
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M arkettng and D istribution Expenses
i) M arketing C osts -  P rom otions, A dvertising , etc.
ii) Total Selling Costs -  Salesm en, W arehousing, etc.
M anufacturing Info rm ation
i) V ariable Production C o sts ,
ii) Total Fixed Production C osts ,
iii) P la n t 's  L ife ,
iv) Value of Initial Investm ent.
O ther Expenses
1) O ther V ariable Expenses re la tiv e  to Unit S ales,
ii) O ther Fixed Expenses.
The p ro b ab ilities  quoted against a given value in figure 4 : 2 a re  used 
by the program m e to Ite ra te  probability  tab les for each variab le . Thus, in 
the case  of M arket Size the program m e will a llo t the num bers ono to one hun 
dred  a s  follows :
170 000 units 1 -  15
190 000 units 16 60
2 1 0  0 0 0  units 61 — 80
230 000 units 81 -  1 0 0
The m anner in which th is allo tm ent takes place is  illu stra ted  in figure 
4  . 3  which is  n p rin t out of p rogram m e RRJSO l. One see s  from these deta ils  
that the p rogram m e u se s  sep a ra te  a r ra y s  for each s tra teg ic  variab le  and thus 
the above data is set up a s  follows :
ARRAY "A" - MARKET SIZE 
170 000 units A (l) A(15)
190 000 units A(lfl) A(flO)
210 000 units A(61) A(80)
230 000 units A(81) A(l00)
M -
*. » x » #• «••»*«•«
F» W %.»N IN *' 1 Fi <•■ »■ *' mv  VI V V X J  V V I •V V U V Vi V W L#• ■ • • • • • * • • • •  W ^  WWW*' 4 *f W «*
V  « # • # # # #  #  9 4 4 ' *  # t i# V V V! V U <» V t» v» w M V 1 V ,-, O V V U : > II VI <? u  V -> U V , « . * • • • * • • • • • • •
m« L> *
< 1 1 4 »m«AicccMinti
. ..
m
2 9  C O M  P i t  I  *&•#>• • I 
2 *  I f  I K S . C T . 1 0 0 I  GOTO i f  
CO 2T !•*$•*$$
! l11*112 
2 7  C M l N t t  K!*K«S*1 
t . - l V  11 
i r e n H C  u f  a n * i t s  
2 f  Bf  ! H I 7 e 2 < l l
C 1 1  9
t.CIU
L . C I 1 7
• . C 1 2 C
I .Cl 22
L e C U l
I .<12*
L . C 1 2 *
C 1 2 t
I .cu t
C 1 2 S 24 f ? f M 1 1 U / / / 2 C x * « 0 < T A l t i 0  M H T  CUT d  I F F S TS  IN CCSCFNClhG C * D t *  I 1> ICC 1 ' / 2 0 * .  441 • • '  I /  Z Z / 4 » ,  • n * * k6 1 $ h
, k( T F t i c r • , l C * t • F A N . t i W e C # • # § * # • ► 1 4 » F I * i O  C . ' , 9 % , *M1#K( TI NC C . ' Z Z  Z 1
C I S C
CCM . h M T l U t S O I l t  U t B C I  l e C I I l . J U  I • !  I l l . F I l  1 , 1 * 1  . 1 0 0 1
3C f 4 x , F 1 2 . 2 1 >
!1 ?Vn V u /“ ilz c « - ' i / / / / ! O K , ' $ n t l i *  C.'.ex,»tTHE* FU. c . - . e x . ' UH F  •wooir.i n « f  • , io«. 'Hxxt  t i n • , io«.mnvi
IT t U  # 2 1 ( ^ 1 1 1 , r M  l , P C n f C t l l > » U I * f l l l t f f f lOO>
■*? t nATi4i uit.i u . :  >»
! 1 C F  ISC
rtsi
i .r i
C 1 3 4
I . r  i
L . C 1 3 "
DISPLAY OF PROGRAMME RRJSO'F I O .
I__
The final output of this p rog ram m e, which will be used as input Into 
program m e RRJSQ2 is partia lly  illu stra ted  in figure 4 : 4. One notes from 
th is that the m arket s ize  estim ate of 170 000 units appears fifteen tim es , 
which checks with the above. One can likew ise check the o ther v ariab les  
quoted in figure 4 : 2.
It is in terestin g  to note that the probability d istribu tions supplied 1 
p r io r i  to this program m e can have an infinite '’um ber of shapes, as  is illu s tra ­
ted by the graphs in figure 4 : 5 ,  which is based un the data in figure 4 : 2.
R andom Num ber G enerato r -  P rogram m e RRJ8Q3
This p rogram m e u tilises  an I. B .M . sub-routine called "Rendu' for the 
generation of random  num bers. The generated num bers a re  then arranged  
into one a r ra y  " Iran d " , which conform s to the specifications se t up on p ro ­
gram m e RRJSOl. Each column of the a rra y  "Irand" re p re se n ts  one strateg ic  
v a ria b le , while each row re p re sen ts  the random  num bers for each sim ulation. 
A detailed  p rin t out of p rogram m e RRJS03 is given in figure 4 : 6 while its 
output Is p artia lly  given in figure 4 : 7.
Selection of S tra tegic Data for each Sim ulation -  P rogram m e RRJbOg.
Having the outputs of p rog ram m es RRJSOl and R R J903 ava ilab le , 
p rog ram m e R R JS02, which is detailed  in figure 4 : 8 , now se lec ts  the s tra te ­
gic da** by m atching the random  num bers for each sim ulation with the equiva­
len t v ariab ' ,.i In the probability  tab les. For instance , sim ulation "One" has, 
accord ing  »o figure 4 : 7 , the random  num bers 1, 1, 3 , 11, 41, 47, 14, 62, 
47, 23, 15, 83, which re s u lt  in the selection of the following s tra teg ic  infor­
m ation from  the probability  tab les s e t  up by program m e RRJSOl s
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P a r tia l  d isp lays of the output of p rogram m e RRJS02 a re  given In figure 4 : 9 
and one notes that the dLta check with the above exam ple.
Build up of Annual Data - P rog ram m e RRJSQ4
This p ro g ram m e, a detailed  p rin t out of which Is given in figure 4 : 10, 
h an d les  the final p repara tion  of the s tra teg ic  data for a maximum of th irty  
y e a rs . Using the line num bers given in figure 4 : 10 one can identify the 
following m ajor steps in Uie p rogram m e :
L ines 1 to 34 e s tab lish  the requ ired  a r ra y s  and they se t these a r ra y s  to zero . 
L ine 3"> re ad s  into the a r ra y  "Growth" the growth facto rs to be applied to each
sim ulation.
Line 36 read s  into the a r ra y  "E sca l"  the Inflation fac to rs  to be applied to each 
sim ulation. The input docum ent used for the growth and Inflation facto rs Is 
shown In figure 4 : 1 1 ,  while the graphical illu stra tio n  of these factors for 
ea< h s tra teg ic  variab le  is shown in respectively  figures 4 : 1 2  and 4 : 13. It 
is in te restin g  to note that the fac to rs  a rc  applied independently to each s t r a te ­
gic v a ria b le , and thus total flexibility  Is achieved.
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DISPLAY OF PROGRAMME RRJS04F I G .
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GROWTH FACTORS-INPUT FORM RRJSOk/i
CONIWOl N" OP '"EARS cc /ERED E3 03 -N B  YEAR (  COUNTS AS ONE YEAR)







input document for programme RRJ50^F , Q ‘ La j j
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H IS T O G R A M S  ILLUSTRATING POSITIVE AND NEGATIVE GROWTH FACTORS
CtOWTH GROWTH GROWTHGROW
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HISTOGRAMS OF IN ^ IA N O N  FACTORSF I G .
between two o r m ore v a ria b le s . This inform ation is supplied in the form  
illui ‘rated  in figure 4 : 14.
Linos 45 and 49 lead  into the arra>  "Sim u" the data output of the previous 
program m e RRJS02. At this stage all re levant data a re  loaded and the p ro ­
gram m e proceeds to p ro c ess  the data.
L ines 59 and 00 te s t for 'product life ' being le s s  than 'plant life ' or v ice -v e rsa , 
in which case  the s im u la tion 's  duration  is autom atically reduced to the lower 
l ife , if and only it th is is  le s s  than the expected maximum num ber of y ea rs  for 
the p ro jec t a s  a whole.
L ines 71 and 74 apply the growth fac to rs  to the re levan t s tra teg ic  v ariab les  for 
each sim ula tion , while line 80 applies the inflation factors to the re levan t data. 
F ina lly , line 8? ca lls  in sub-routine "ADJT" which is given in lines 105 to 143. 
T h is sub-rou tine  is responsib le  for the p rocessing  of all conditional statem ents 
of dependency. rlh e  final re su lts  of th is p rogram m e a re  ti.cn printed out ami 
used as input to the "m a s te r"  p rogram m e RRJSQ5. A partia l display of 
R R JSO l's output is given in figure 4 : 15.
r;,U u la ti m of Cash Flows and O ther S ta tis tics  -  " M a s t c r ^ P r o g n m i m ^
This p rogram m e is  resp o n sib le  for the generation of six monthly cash 
flow s, the calculation of discount fa c to rs , the calcu lation  of I .R .O .R . and 
N .P . V. for each sim ula tion , the calcu lation  of various overall m easu res  of 
cap ita l productivity  and for the quantification of risk . Using the lino num bers 
given In the p ro g ram m e, which is detailed  in figure 4 : 16, one can identify 
the following m ajor segm ents :
L ines 1 to 123 define the various v ariab les  used In the program m e.
L ines 125 ami 126 se t up the requ ired  a rra y s .
Line 132 re a d s  into the program m e the p a ra m e te rs  to be used. This data in­
put is furnished in the form  given in figure 4 : 1 7 ,  p art (a) P aram ete . he 
balance of the inform utton, contained in figure 4 : 17, nam ely , p a r t  (b) P ro jec t 
Investm ents during  y e a rs  one to th ree  nnu o a r t  (c) Cost of C apital fa c to rs , is 
fed into the p rogram m e by re spectively  lines 141 and 145.
R R J S O l / 3C O N D I T I O N A L  P R O B A B I L I T Y  I N P U T  F O R M
Q T ] (  NUMBER O f  CONOftiONAl S1A1EMEN1S!
VAiUE 10 BE OiVEN 10ANOTHER OIVEN VAIUE 
i:OR DOUBLE STATEMENT
tf'.niwl
' Z i t DEP VARIABLEO i V E N  V A L U E
4-
H -
in f u t  d o cu m e n t  f o r  program m e RRJGO: tF I G .
r r
m
u t T A l L R U  PM I NT OUT UF F I NAL vAi< I A h l  E OAf A F «J* C N t  HUNDRED SI MUL AT I ONS #
DATA f i l *  S I H U I A T I O N  NUHUER V t A R S  I N P RO J E CT  % 11
MARKET S I Z E MARKET SHARE
t 5 . e 0 0 .  Uv 0 . 0 0
V R . 1 l u l  7 9 6 .  7V o . * o
V# . 2 1 1 7 1  7 2 . LU 0 . 4 0
t < . 1 2 01959 .90 3 . * 3
V%. * J i i 7 ) 3 .  I ' j 0 . 4 U
v < . 5 3 3 ) 2 1 6 . 0 7 0 . 4 1
V < . *->2 $ 7 8 .  *0 0 . * l
V * . * , 7 , 9 7 . 1 0 0 . * 7
VP . 6 * * 3 6 2 1 . * 0 0 . * 2
V-  . 1 * u 5 8 . 2 . ) 0 v . * 2
Y 4 . l v 4 3 9 0  62 . v O 0 . 4 1
S U L I  r .  C . u t h l r  F I X . C .
V* • 0 . 9 0 0 . 0 0
V R . 1 1 J v i .  > ) 2 0 0 0 0 0 . 0 0
V-i • 2 1 C U W * 9 .  9 0 2 0 ) 3 0 3 . 0 0
Vk . I I 7 * 5 1 7 1 . uO 2 0 0  JC 0 . 0 m
V# . * 2 7 v * > l  .  >C 2 0 0 vO O . l O
VM. 9 ) w v * 7 2 7 . v J 1 8 0 0 0 0 . 0 0
Y 4 . 6 i i ) e r * 9 . o o 1 1 2 9 0 0 . 0 0
V R . 1 3 $ 7 1 6 7  3 . vO 6 1 * 7 * .* ,
VK. 8 ) * v 5 )  1*.  )0 9 2 8 1 . 2 5
V * . 9 ) *  > 9 1 8 4 . V 0 0 . 0 0
YU . 10 1 * 7 1 7 7 ) . UO 0 . 0 0
NAmKET  P A l C t
#.00 
1 3 * . 0 3  
1 3 7 . 7 0  
1 * 5 . 0 0  
1 * 5 . 0 0  
1 * 5 . 0 0  
1 * 5 . 0 0  
1 * 7 . 5 )  
1 * 7 . 5 9  
1 5 7 . 5 9  
1 * 0 . 7 *
NAN.V A R . C .
0 .0 0  
10*.00 
1 1 2 . 3 2  
1 1 5 . 6 9  
1 1 6 . 8 *  HR.01 
1 2 f .  ! 7  
1 2 2 . 7R 
1 1 8 . 9 8  
112.** 
1 1 2 . 8 2
N A N . f l * C O  C .0.00 
5 6 0 0 C 0 . 0 0  
5 6 CCCO. O O 
5 5 C 0 C 0 . 0 0  
5 7 7 * 9 9 . 5 0  
5 7 7 * 9 9 . 5 0  
* 0 6 1 1 * . 0 0  
6 3 6 6 9 2 . 2 0  
* 3 * 6 9 2 . 2 0  
* 6 8 5 2 6 . 3 0  
6 6 8 5 2 6 . 3 0
OTHER V A R . C .0.00
2 . 0 0
2 . 0 2
2 . 0 *
2 . 0 6
2 . 0 8
2 . 1 0
2 . 1*
2 . 1 9
2 . 2 1
2 . 2 8
PRODUCT LIFE 
1 2 .0 0
C . C CO.CO
0 .0 00.00
C . C C
0 . 0 0
0 . 0 0
O. CO
O. CC
0 . 0 0
PLANT L I F E  
1 0 .0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
O . C O  
0 .0 0  
0 . 0 0  
0 . 0 0  
O. C O
o.oo
DATA FUR S 1 N U L A T I U NUMBER YE AMS I N P R O J E C T *  13
Ye .
MAeMtr  SI ZE
L .  ) 0
VA • 1 1 2 5  , 9 9 . 9 0
VA. 2 1 M 5 9 t . « 0
Y« . ) 4 * 9* 7 , .  5 0
Y* • * *1 1 6 * 1 . UO
Y«. 5 * ;  1 1 * 7 .  vi
V t . 6 4 , 7 . 6 . ) $
Y 4 . r 8,1 * JM.)0
Vi. 5* W  , 1 .  1U
YR 8 7 9 *  ) i . 1 V
Y4. i 6 >41 72 .eo
Ye . 11 61*3*0.7 0
V*. 12 6NNV 3 7. 5 0
MAMKfT SHAk L MARKET P t  K E
0 . 0 0 0 . 0 0
0 . 5 0 1 5 0 . 0 0
0 . 5 0 1 5 1 . 0 0
0 . 9 0 1 5 3 . 0 0
0 . 9 0 1 8 6 . 0 6
0 . 5 1 1 5 6 . 0 6
0 . 5 2 1 5 6 . 0 6
0 . 5 2 7 * 0 . 0 0
u . s ) 2 * 0 . 0 0
0 . 5 3 2 * 0 . 0 0
0 . 5 * 2 * 0 . 0 0
0 . 9 5 2 * 0 . UO
0 . 9 6 7 * 0 . 0 0
u I k F m F 1 * . L .
. V AR. C .0.00 
i 0 6 . 0 0
i i * . * e
1 1 7 . 9 1
1 1 9 . 0 9
1 2 3 . 2 8
1 2 2 . 6 9
1 2 5 . I *
1 1 5 . 0 3  11*.58
U R . *3 
1 2 1 . 9 9
M A N . F H E O  C .0.00 
5 5 C 0 C 0 . 0 O  
5 5 C C C O . O O  
5 5 C O C O . C O  
5 7 7 * 9 9 . 5 0  
6 7 7 * 9 9 . 5 0  
* C 6 3 7 * . 0 0  
6 ) 6 6 9 2 . 2 0  
* 1 6 * 9 2 . 2 0  
6 6 9 5 2 6 . 3 0  
6 6 8 5 2 * . 1 0  
7 7 2 1 * 6 . 6 0  
7 7 2 1 * 6 . 6 0
PLANT L I F E  
1 6 . 0 0
F I G .  I OU TPU T FROM PROGRAMME RRJSO^-
m a r k e t i n g  c .
C . C C  
1 A C C C 0 . C 0  
1 * * 1 9 9 . 9C 
1 * 8 5 2 5 . 8 0  
1 5 2 9 8 1 . *C 
1 * 9 6 9 2 . 1 0  
1 * 6 * 7 ) . ec 
1 8 1 0 * 1 . 3 0  
1 6 7 8 2 5 . 2 0  
1 5 5 5 7 3 . 8 0  
1 2 * 1 9 2 . 6 0
INVESTMENT








C . 0 0
MARKETI NG c .
O. CO 1*0000.00 
1 * * 1 9 9 . ?C 
1 * 8 9 2 5 . 8 0  
1 5 2 9 9 1 . * 0  
1 * 9 6 9 2 . 1 C  
1 * 6 * 7 1 . 6 0  
1 8 1 0 * 1 . 3 0  
1 6 7 8 2 9 . 2 0  
1 5 5 5 7 3 . 9 0  
1 2 8 1 9 2 . 6 0  
9 2 * 2 6 . C I  
1 9 7 ) 1 9 . 3 0
INVESTMENT
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L . oo i *  
L.0 0 2 0  Z 
L .0021 C 
L• C 0 / 2  
L.OC?) Z  
L. 0 0 /4  
L . 0 0 7 S  Z  
L . 0 0 7 6  
L . 0 0 2  7 Z  
1 . 002* 
. . C 029 C
L.U010
I . O O H  Z
L. 001? 
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L . 0 0 S4 
L . 001S C 
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1 . 00*0 
L • 0 0 4 1  C 
1 . 0 0 4 2  l.0041 : 
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L • 0 0 1 4  C
MASTER PROGRAM USED TO C A L C U L A T E * -  
"     ...................
I l l  |  NI  t  B N4L « » V f  OF H E 1 U . N  AND NET FEE SENT VALUE FOB EACH S I MU L A T I O N .
I l l l  OVEB ALL NET FBESENT VAL UE .
A N C I L L A B I E S  I N C L U O E i -
I I  SUBBOUTI NES TO CALCULATE DI SCOUNT FACTOBS I - * 0 *  TO # 0 * 1 :
I I I  NE CHANI S H t o  c b o u p  b e t u b n s  i n t o  a  f b e o u e n c y  t a b l e  I
D E F I N I T I O N S ! -
« S . . A V  NA T E BI A L S  AND  ................. .. A F I . C E N T A C E  OF F I N I S H E D  S T O C B ,  BNAT . I N V E S T ME N T  I N BAN M A T E . I A L S  T E A .  0 ,
S T B T . F , N , S H E D  STOCK TUBNI  TAKK. NOBMAL T A .  BATE I T I N ,  T A .  I N ,  T I U  ALLOWANCE ON F L A N ,  AND M A C H I N E . , ,  T I N VA - I N V E S T ME N T  
A L I O W . N C I  ON F LAW,  AND M A C H I N E B , I  T I NVAF I AND UN B U I L D I N G S !  TI N V A B ,  I  T A . I N C T A . A B L l  INCOME
„ , f F . T . ,  BATE OF D E F A L C A T I O N  UN FLAN!  AND M A C H I N E . , .  T B D E F F I  . ON B U I L D I N G S ,  T B D E F . I . O N  MOTO.  V E H I C L E S ,  T . D E F N ,
ON FUBNI  T U B E I T B D E F F 1 1  , , , 0 0 .  VALUE OF F I X E D  A S S E T S - F L A N T  AND M A C H I N E . , , B K V F I . B U I L D I N G S , B K V . I . M O T O .  V E H I C L E S , , . ..............
, U . N „ U . E , . K V F „  AOEF. ANNUAW DE F B E CI  AT , ‘TN C H . B G E - F L . N T  AND M A C H I N E . , ,  A O E F F ,  .  B U I L O  *NGS,   ......................  V E H I C L E , ,  ADE FMI .
F U B N I T U B E I A O E F F I ,  O E r A N . O E F . E C I A . L E  AMOUNT- FLANT AND N . C H I N E B V . D E F A M F I . B U , L D I NG S , DEFAMB, . MOTOK V E H l C L E S I O E F A F M I .
F U B N I T U B E . D E F A M E , I F F U C O F . F U B C H A S E S  AS A F E . C E N T A G I  OF COST OF F « O O U C T , O N , D , BT M » M O N T H ,  T . AOE C B E O I T l  
OEBTUA. DEBTOB C U L L I C I I O N  I N MONTHS,  S A L V S A L V A G E  VALUE AS A F EBCI NTAGE OF BOOK VA L U E .  - F L A N T  AND M A C H I N E . , ,  SALV I .  
B U I L D I N G S , S A L V „ . MOT O.  V E H , C L E S ,  S A L , M ,  . F U B N I T U B E ,  S .  L V F I ,  SALVA. SALVAGE VALUE AS A F E - C E N T . G E  OF BOOK VALUE OF 
SUOBT TEAM AS S E T S  O T H E .  THAN I N V E N I O . , ,  S A L V , - S A L V A G E  VALUE AS A FEBCENTAGE OF I N V E N T O B ,  .00. VA L U E .
; : : : : : ; : : . : : ; ; : i ; fb, c . ! ,on 0n 0,he. , . . , ^ , . 0 , age 0^ .  oe,..u.oe,.,c,a.,e
A S S E T ,  T BKV- TOTAL BOOK VALUE T E A ,  L ,  E F F E C T - N E T  I NVESTMENT I N  S H O . T  T E . N  A S S E T S  AND L I A B I L I T I E S .
I N CL U DI NG I N V I N T O B T I V A L U E  OF E F FECT NEG AT I VE  WHEN A S S E T S F L I . B I L I . I E S H  C A S H , . , M l .  CASH FLOW A F T , .
F E * 100 M,  C A S H , , , M l -  CASH FLOW A F T E .  T A .  AND I NVESTMENT IN ShOBT TEAM A S S E T S  AND L I A B I L I T I E S ,







L . 0 0 1 5  C 
L.005* ; 1.0357 C L.005B : k•0059 c L.0040
L.octt :1.0167 :
i . o o a i  :  
w•0066 C L•0065 C L.0066 C L.0067 : k•0068 c 
t .0069 C
l • o o  70  ;
L.0077 
L . o o f )  :  
I . C 0 7 6
La  0 0 7 9  t.coii :




l . o o f 7 :  
1.0088 
1 . 0 0 8 9  C 
1 . 0 0 1 0  
t . 9 0 9 1  C 
:j*T. r L.0092 C 
L . 0 0 9 )L•0096 ; 
I . 0 0 >5 C 
L•0096 C 1.0997 11.0098 C
1.0099 C L.0100 C 
l•oioi :
U 101 L.010* C
T A V A - T A I  ALLOWANCE ON S C R A P P I N G  A S S E T S t L 1 * I f N U N B E R  O f  TEARS I N  EACH S I N U L A T I  OR 11 AC EAR 0 * 1  
L I N I T 1 - N 0 N 8 E R  OF S I X  MONTHLY P E RI O D S  I N EACH S I M U L A T I O N ! I N C  YEAR 0 * 1  L I M I T 2 " N U M 8 E R  OF YEARS IN 
EACH S I MU L A T I O N I E X C L  YEAR 0 1 1 0 1 S C F 1 , 0 I S C F 2 . 0 1 S C F ) •  SUBROU T I NE S  USED TO CALCULATE DI SCOUNT F AC T OR S .
O I S C F l  CALCULATES I t  TO 4 0 1 . 0 1 S C F 2  CALCULATES 4 1 1  TO 8 0 1 , AND 0 I S C F 1  CALCULATES - 1 1  TO - 4 0 1 1 RATE I N I * I N T E R N A L  
RATE OF RETURN FOR S I M U L A T I O N  N |  XSUM-SUM OF CASH FLOWS P E R I O D  Ml  XSQROI MI # SUM OF CASH FLOWS SQUARED 
P E R I O D  ' *|  X M € A N « ( K P I C T E 0  CASH FLOW VALUE P E R I O D  M;  S T O I M l *  STANDARD D E V I A T I O N  P E R I O D  M|
ORGI N O R I G I N A L  I NVE ST ME NT ;  PROF I l - P R O F I T A 8 I L I T Y  I N O E H  P R 0 8 1 / 5  t  P R 0 8 4 / 6  •LOWER (  UPPE R TOLERANCE L I M I T  VALUES I 
1GKP- ARRAY USED FOR GROUP I NG RETURNS I NTO A FREQUENCY TABLE I C L A S S !  ANO 
C L A S S 2 "  R E S P E C T I V E L Y  OP E NI N G AND C L O S I N G  C L A S S  L I M I T S *  RMEAN* MEAN I NTERNAL RATE OF RETURN*
AS TO* STANDARD D E V I A T I O N  OF RETURN DATA* C V C O E F F I C I E N T  OF V A R I A T I O N  OF RETURN OAT At
T I N V I M . K *  ANO ADEPt  R . R l  •  R E S P E C T I V E L Y  BOOK- VALUE AND ANNUAL D E P R E C I A T I O N  OF A S S E T S  BOUGHT DURI NG P RO J E CT *  M« S I *
MONTH* /  P E R I O D  AND K TYPE OF A S S E T .  M RANGES FROM )  TO 8 AND * RANGES FROM I TO 5 . WI TH R E S P E C T I V E L Y  P L ANT ,  B U I L D I N G S  
MOTOR V E H I C L E S , F U R N I T U R E  AND OTHER A S S E T S  B E I N G  R E P RE S E NT E D BY R . l  THROUGH 51 
N O C I M I -  PERCENTAGE COST OF C A P I T A L  P E R I O D  R l  P L E A S E  NOTE NOC HAS A MAXIMUM OF 4 0 1 1 .
S NPV*  NET P RE S E NT  VALUE FOR S I MUL AT I ON N{ SNPVM AND S NPVSD*  R E S P E C T I V E L Y  MEAN NET P RES ENT VALUE AND STANDARD
D E V I A T I O N *  AS SUMI NG OEPI MOANCV OF CASH F LOWS * I
REINV* RE INVESTMENT RATE i XI N FL O*  PRESENT VALUE OF TOTAL FUNDS USED DURI NG THE COLASE OF THE P R O J E CT *
OUT FL O*  TERMI NAL VALUE OF TOTAL FUNDS* R A T E * *  YI E L D  ON TOTAL FLFl OS.
1 6  P L E AS F  NOTE THAT BY BOOK VALUE AT SALVAGE I S  MEANT THAT VALUE I N  THE BOOKS AT THE END OF THE LAST YEAR OF THE P R O J f C
O A i A i i i l , u p m a r k e t  s i z e  y e a r  l ,
O A T A l l 1 L . Z * • l A K K l T  SHARE Yf AR L ,
D A T A s l * L ,  ) ! - M A * K C T  P R I C E  YEAR L .
D A T A 1 M L . 4 1 - V A R I A B L E  P RODUCTI ON COS T S  EAR L ,
O A T A I H L , 5 1 - T O T A L  F I X E D  P RODUCTI ON COSTS EAR L ,
O A T A l l I L . 6 * « T 0 T A L  F I * F O  MARKF T| NG COSTS YEAR I ,
D A T A l l l . , 7 I « T 0 TAl  F I X f D  S E L L I N G  COSTS YEAR L ,
D A T A l l * 1 , R > * T O T A L  OTHFR F I X E D  COSTS YEAR L ,
D A T A l * I L , 9 > * 0 H f c k  VARI ABLE COSTS YEAR L .  R ELATED TO UN I T  SALES YEAR I ,
D A T A ) 1 * L • 1 0 1 • PRODUCT L I F E  I N YEARS .
D A T A H I L ,  11 l - P L A N T  L I F E  I N  YEARS,
■41T SALES y e a r  I 
TURNOVER YEAR I  
..OS IMG ! TOCK LEVEL YEAR L .
PROGRAMME RRJS05DISPLAY
-
1.0111 I I.Oil* I I.oil* I 
1 . 0 1 1 6  
1 . 0 1 1 7  I 
I . O i l #1.0111
1 . 0 1 7 0  
1 . 0 1 2 1  1.0122 
1 . 0 1 2 1  
1 . 012* 1.012* : om. 
1 . 012* 1.0177 
1.012*
1 . 0 1 7 1  
1 .01*0 1.01)1 
1 . 0 1 ) 2  
: o n i .  1.01)11.01)*
l. ou*
i . O i l *






1 . 0 1 * 1  
I . 01* *  
I . 0 1 * *  I .01** 
1 . 0 1 * 7  
L . O l * l  
1 . 0 1 * 1  
1.01*0 
1 .01*1 L.UV2 
1 . 3 1 * )  
I . C l * *  
L . O l * *, I .01,*
1 1 . 0 1 * 7
L . O l * *  1.01*1 
1 . 0 1 * 0  
1 . 0 1 6 1  
L . 0 1 * 2  
L . O l * )  
L . O l * *  
1 . 0 1 6 *  
L . O U *  
1 . 0 1 * 7  
L . O l * *  1.01*1
7 * 1 7 * 1 1 . * | . M 0 0 U C 7 I I W  UNITS TO I 1VENT0*T 0 *  INVMTOOY UNI TS TO S * L l S .
f a c t s i l . * i » o * o o u c t i o n  i n  u n i t s  y e * *  l ,
7 * C T S I l . M . * V E « * C 6  COST OF STOCK YEA* I .
7 t c  T S ( L ! « ' ■  7 6 0 7 1  Tf « t F O I E  OEFAfcCUTION *N0 TAX YEA* L .  
F A C T s l l I l o X l N Y L S T m E N T  IN SHOAT TE» *  ASSETS ANO L I A O I L I T I E S .
y , * .  * .
' " " s . c i  0 A T A ) 1 I ) 1 . 1 2 I  . F ACT S !  ) 1 , 1 2 I . C A S H F 1 I * 2 I  . CASHF2I  *2 I *CA SHF » I * 2 I * 0 1 S C I I 6 7 . * 0 I . O . S C 2 I A 2 . A O  I t O I S O I  * 2 .  *01  . T I N V l l O . S l
• ‘ " ^ ' ^ N S . O N  * SUN I 62 I »X* 0 * 0 1 * 2 1. XFEANI »2! tSTOIc2l t lG«FI*01fCLASSll*0)*CLASS2l*OI.*AT.1100I .T INVIS.*l#ACEFI. .* l .  ACC 11 1 1
COMMON 01 SCI  * 0 I S C 2 • D I S C )
* 1 4 0 1 1 , 11 LI  Ml T  
|  F U * M A T < m
iiEEi5E!TA,..T,N,TA.T,NYA,.T,NVA..T,0[F,.T,OEF..T,0,FN.T,OEH. ............
»<T|..V-*ilNV
XLE INV-1 SCAT 11. H X E I N V Z l O O . i l  1 - 1 .
0 0  1 7 2  * » l . s  
0 0  1 7 1  K * 1 . »
I I N V I N . 7 I * 3 . 0  
1 7 1  ADT *1 N . K  I * 0 . 0
1 11  A£ A O T I H T ) )  I I T I N V I H . X I . K - l . S I . * * ) .  «1
1 1 1  7 0 * NAT I * 7 1 2 . 2 1
0 3  1 7 *  L ' l . L I N I T
17*  N O C l L l ' O  ......
* 1 * 0 1 1 . 1 7 * 1  I NOC(LI  . 1 - 1 . L I NI T I 
1 7 *  7 0 « « A T l ) l 12 1
0 0  * * . I , 6 7  
I S U N I N I ‘ 0 . 0  
I S U * O I * I . O . O  
XNt  A KI N)  . 0 . 0  
S T V I M t - O . O  
0 0  ) X * 1 . * 0  
D I S C I  I * . * 1 * 0 . 0  
o i s c i i * . *1*0.0 
)  0 I S C 2 I * . * 1 * 0 . 0  
*  CONTI NUE
00 * *1*11*0 
I U F I N I  1 * 0
C l A S S l l N l l ‘ 0 . 0  
»  C L A S S 2 1 N 1 1 * 0 . 0  
VU 6  1 * 1 .  1 0 3  
SNFVI  I 1 * 0 . 0  
6  A A T E I I  1 * 0 . 0
7 0  7
* 1 * 0 1 1 0 . 2 0 7 1  
73***7121/I I
0 0  7*  N - l . 1 0 0
F I G . 1:1 6 DISPLAY OF PROGRAMME RRJS05
1*0170
1.0171 C 
L.Cl 72 C 
1 . 0 1 7 )  
L .0 1 7*  
1 .0 1 7 *  
0 . 0 1 7 6  
L . 0 1 7 7 
1 . 0 1 7 *
1 . 0 1 7 1  




I . 01*1 
1 .01*6 
1 . 0 1 * 7  2 0 0  
L .0 l* 1  201  





1 . 0 1 1 6  
1 . 0 1 1 7  
1.0111 
1.0111
1 .0700  
1 . 0 2 0 1  
1.0202 C
1 . 0 2 0 1  C 
1.0206
1 . 0 2 0 1  
1 . 0 7 0 6  
1 . 0 2 0 7  






1 . 0 7 1 6  :  








1 .0 7 7 1
1 .0726
1 . 0 7 2 7  
1 . 0 2 7 *
ClE6**NiE OF ARRAYS IN "REFARATION OF WEXT SIWUIATION RUN.
00 « 1»1 .1 IK IT  
00 < X-l.12 
O A I A l l l l . R I ' O . O
7 t A c n i i . * i * o . o  
* CONTINUE .
03 i  N * i . i i N i n  
C A O H F H N I - O . O  
C A S MF 2 ( K I  0 . 0  
CASMF31 Ml * 0 . 0  
1 CONTINUE
oo 20 i M«i , e  
00 200  * * 1 ,1  
TINV1IM,* 1 * 0 . 0  
A OE EI H, * 1 * 0 . 0
CONTIN'C 
BK1F*0. 0 
OR* * * 0 . 0  
t * V * V * 0 . 0  
R * V F * 0 . 0  
***0*0.0
FACTSll .l l l-RNAT 
* E * O I I O . I O I 1 U * " Y  
10 F 1 R N A 7 I 7 / / T 6 * . 1 2 7 / 1  . . . .
REAOI 1 0 . 1 2 H  COATAllI l,* ' ,F.*1 ,6 1 ,  ! •  1 . 1  UN"Y I 
R I A O I 1 0 , 1 1 1
'  R t A O l 10.1*11 1 0 AT A1 1 I I , * 1 , * * T , 1 2 1 , 1 * 1 , LUNNY I 
12 FOAMATIAI* * . 7 1 2 . 2 ) 1
C AlCl'l AT I ON OF JNIT SAlES 7NO TURNOVER.
00 11 L-2.1UNNY
fa:  T i l  1 .1  I -0 A IA H I1 .1 H D A T A 1 H 1 .2 )
11 F ACTS 11 .7  1*7 ACTS I I .  1H0AT A i m .  I I
CAICU1ATI ON OF DATUM STOCK 1EVE1 IN UNITS.
0 0  1 6  1 * 7 . I U M1 Y  
F A C T S l l . l l * F A C T S I l , l l / S T K T  
16 F A C T S l l . l  ••FACTS 1 1 . 1 l - F » t T S I l - l . 11
FaOOUCTION IN UN! i t  A NO CALCULATION OF TOTAL COST OF MOOUCTION. 
no IS L*IoLUNMY
i f ; * o .o
F * : I S  I I , 1  I * F A C T S I 1 . 6 l * 7 A C T S I l . 1 1  . . . . . .
7 A C T S I I  . 1 7 1  * F A C r i U  , 1 1  * 0 1 1 * 1  I I  1 . 6 1  • DAT A l l  I I .  11  
S I « * * r A C T S I l . l l l * F A C I S I l - l . l l * F * C T l l l - l . » l  
F A C T S I l . * l * S T « V / i r A C T S I l . S I » F A C T S I l - l .  I I  I 
F 6 0 0 3 S - F A C r S l l . l l 1 F A C T S I l . 6 l  




i.oifv 1.02 10 
1 . 0 2 * 1  
L . U 2 1 2  C 
t.071) : 
L . 0 2 1 4  
t . 0 2 ) 5  
1 . 3 2 ) 6
1 . 0 2 ) 7
1.02)# :
1 . 0 2 ) ?  C 
L . 0 J 4 0  
L . 0 2 4 1  
6 . ' ' 7 4 2  
L . 0 2 4 )  :
L . 0 2 4 4  C 
k . 0 2 4 9  
L . 0 2 4 &  
L . 0 2 4 7  
1 . 0 2 4 #  C 
L . 0 2 4 1  C
1.0712
L.CZM
1 . 0 2 9 4
1 . 0 7 5 )
1 . 0 2 9 6
1 . 0 2 9 7  
L . 0 7 5 #  
L . 3 2  5 1  
L . C 2 6 0  
1.02*1 
t . v / 6 2  
L . 0 7 6 )  
1 . 0 2 6 4  
L • 0 2 6 9  
1 . 0 2 6 6  
L . 0 2 6 7  
1 . 0 7 6 *  k.OZo?
L • 0 7  7 0
1 . 0 2 7 )  
1 . 0 2 7 2  
4 . . 0 2  7 )  
1 . 0 2  74 
1 . 0 2 7 4
1 . 0 2 7 6  I 
1 . 0 2 7 7  
L . C 2 7 #  
k . 0 2  79 
L . 0 2 * 0
L.O/H
L . 0 2 6 2
1 . 0 2 8 )  
1 . 0 2 * 4  |  
1 . 0 7 * 4  
1 . 0 2 * 6  
I . 0 2 8 7
00 21 I "2,LUMMY
C A L C UL AT I ON OF C 0 > T  OF S A L f f .
F4CTSIL.7)*FACTilL.I»*FACTSfL.6» 
ASCEATAIMMFNT OF PROFIT BEFORE TAX:
FACTSIL,81*FF:T$lL,21-FACT$lL,7)-DATAlllL.*l-0ATA)ilL,71-0ATA)|lL,#l-0ATA)llL,9>*FACT$lLell
OE T E R MI N A T I O N  OF CASH F LO*  E F FECT OF SHORT TERM A S S E T S  AND L I A B I L I T I E S :
FACfSIk.lOSeltPP0C0P*FACTSIkel2l)/12.>60e#TN-IFACT$tL.21/l2.S*OEBTCt
O J T E R M I N A T I O N  OF 1 AYABl E I NCOME:
I F C L . E U . 2 1  GOTO 1 6  
G>)TO 1 7
1 6  0 E 7  4 M P - P I p e O A T A l l 1 1 . 1 2 l * l I . - T I N I T A I  
ADt7P«TRaiF7*0EPAMP
b * v f «u e p a w » - a d e p p
O E P A M B - P I  B * OA7 A) 1  1 1 . 1 2  1 
A U F P H O I  P A MBMMDCP #
B KVb - O E P A MB - A OE P B
OEPAMMe PI  MV*I)*T A ) l  1 1 . 1 2 )  
ADt  PM. 0 t PA**M*TMO£PM 
b* vmv»dlpamm- aoepm
O E P A M F • P | F * O A T A ) 1 1 1 . 1 2 1  
A O I P F - O E P A ^ F *  TRDEPF 
B 6 V F » 0 E P A M F - A 0 E P F
7 6
179
DEPAMO*PI 0 * 0 A T 4 ) 1 1 1 .12 )
ADCPU-OE P A ^ U e T R O f P O
' m  «INIT..T ,.0*T ..1U .  ........ .
17 I f I L . L E . 4 1 C O T O  1 7 6  
6 0 T 0  I B )
0 E P R * 0 . 0  
0 0  1 7 7  I " 1 , 7  
i n  I . C O . l  1 6 0 T 0  1 7 9  
M»L * 7  
P . 2 9  
GOTO 16D 
M# L * 2 - 1  
P * .  79
D f P 4 M l * I I N V l M , l l * l 1 . - T I N I TAI 
A!>f P I M . l  I •TROEPP*r»EP4Mi  
T| * ¥ 1 I M . l  I • Of  PAMI• A O | P I M . I ) * P
F I G . 4:1 6 DISPLAY O F _  PROGRAMME RRjS'L □
U






4 0 E H l l . l l » T l l U t H » T I N V t * i 2 >
l l N V l l * , 2 l » r i N V ( * i 2 l - * D E 2 l * . 2 l » r
IN V I X . l t
T 1NV 1i N e> l " f I N V I * e l l - A O E F I H f ) 1 * 2
«0E»l1.*)«r*DE2>»TIN»l*,tI 
TINV11M # 4 l « t l N V I * i 4 l - 4 0 e 4 l * i * l » 2
177
» 0 t 7 l * . l l » T « D t 7 0 » T I N V I * , S I
 .
17IL .E O . *>6070 ITS
I F I 6*V7 . 1. r . A 0 e 7 r > 4 0 e 7P - i K V 7 
i r ihKve.v  t.*DEPei*otpa»BKVB 
IMHKVMV.  l . T . * 0 E F I l l * 0 t # * - 6 * V I W  
I F I t t P V F s t T e  AOEPE > ADEPF*BKV P 
| F ( UK V U . L t . A O E P O ) * 0 t F 0 » 6 * V 0  
llete*-*





8 « V 8 » * « » * - 4 0 E P I  
H. v e v a K V N V - A O E F *  
I ( « F » » F / F - 1 0 1 FF 
e « V O ' I K V O -« O E F O
do n *  w -i.ti00 m  F'l.5 
| 1 1  I I N V l | W | * l * 7 t N V I I N . K ) - 4 0 E F I M . K I
1»6 CONTINUE
TBKVI ' O. O 
00 111 " l l  
00  117  * • ! . !  
T I * V l « T » K V l » T I N V l  I N . Kl
B t P * l « 0 . 0
00 II* *•*.'•1 00 111 I 1*
OCFIl'OE 781♦AOfcFI*.4> 
CONTINUE, « , ! , K . F A C T S I l . l l - * O E F r - . O E F I - 4 0 i l » - * O E F F - I O f F O - O E M - 0 * M l - « T l l . l T 4 . T I N V 4 l l . m N V U . * - l . l l . T I N V H
- l . I I F l l N V I 1 * 1 . * • •
SOTO I I
i m  I F I T l * « . L I . 0 . 0 1 0 0 7 0  1 0
| F | l « < I . L T . A O E F F > A O t F F . B * V F  
I F I 8 A V 6 . L T . A U I F I I AOE F B- I AVB
I F I I A V N V . l T . A O E F K I A O t F K ' I A V I W
I F I I A V F . L T . A O E F F I A O E F F . I a IF
I » I I AVO. L  T. ADI FUI AOEFC- I AVO
DISPLAY OF PROGRAMME ._RjyS05F ie .
WWW!
r1 . 0 ) 4 6  
L . C ) 4 7
L . 0 ) 4 9
i.ODC
1 . 0 1 ) 1
1 . 0 ) 4 ?
1 . 3 ) 4 4
1 . 0 ) 4 6
L . 0 t 4 «
1 . 0 ) 5 ?  
L . 0 ) 6 0
0 ) 6 2  0)6) 
. 0 ) 6 4  
0 ) 6 4  
. 0 )6 6  
. 0 ) 6 7  .0)6# 
r ) 6 ?
. ) ) / 0  
. 0 ) 7 1  
. 0 1 7 2  
. 0 ) 7 )  
. 0 7 4  
. 0 ) 7 )  
. 0 ) 7 6
.0 1 7 8  
0 ) 7 ?  
0 ) 8 0  
0 ) 1 1  
0)8? 0)8) 
0 ) 0 4  
0 ) 8 4  
0186 
0 ) 8 7  
0 ) 8 8  
0 ) 8 0  
0 ) 0 0
0)0? 
0 ) 9 )  
0 ) * 4  
0 ) 0 4  
D 9 6  
0 ) 1 7
1.0)11
1 . 0 4 0 0
1 . 0 4 0 1
1 . 0 4 0 2  
1 . 0 4 0 )  
I . 0 4 0 4
1 8 6
1 8 7
0 0  1 8 7  M )  8
DO 1 8 6  * 1 , 4
I F  I T I N V l  < k . K I . L T .  A D t P O . K M A O E F I H , *  l e T l N V U H , *  >







BKVB- t i KVB- AOE PB
B* V M? " 8 * V WV - A 0 E P W
B K V F - 8 K V F - A 0 E P F
BWVO « b * VO- AOEPO
00 1 8 7  H O . 8
00  188 K " l , 4
T I N V l ( M , A ) • T I N V l 1 M , * 1 - A O e P I M . H I
CONTINUE
T 6 K V 1 " 0 . 0
00  111 H O , 800 110 K"1,6
T 8 * V 1 " T B K V U T I N V 1 I H , K I
CONTI NUE
11211)
OE P Ml - O . G  
1  1 1 3  H . ) , S  
0-3 1 1 2  M l . 4 
u » * l " O E P * l » A O E P * H , K I
;  . t i n u e
1 7 8
1 INC "FACTS: 1 , 8  l-A OEPP-AnEPB-ADEPH-ADEPB-'^PO-OEPBl
Cv - 1?TA NC"'i AH NC •OEPH- IT I NI T A« T1NVAP !• I T INVI ), I )♦ T1 NVl 4 ,  11 1-1I N VAB 6 I  Tl N i l  )  ,2 I ♦)IN V I 4  , 2 1  I
s u r e  i ?
II 7 ACTSU»BI*r%l|NCMAIft 
GOTO 2120 FACTSILf9)s8ACTSIt,81•TPS*
21 CONTI NUE
S P L I T  UP OF ANNUAL P H O F I T  DATA I NTO S I *  H O N T H L t  DATA*
I 8*0
22 0 3  2 4  L • !  ,LUNHV 
00 2) H"1,2 
I*1*»l
2 )  CAS HF l l  I n - F A C T S I L . B I / 2 .  
24  c o n t i n u e
O E T E MH I N A T I O N  OP CASH FLOW A F I E A T A l . l O E L A Y  TAKEN AT ABOUT S I *  WO HTHS H
P * ( J Vl  S I  ONAl  TA* PAYMENTS TAKEN AT THE END OP THf  F I *  ST ANO SECOND S I *  MONTHS OP EACH Y E A * .  THf  P I NAL  »A* 
ADJ USTMENT TAKEN AT ONE TO S I *  MONTHS AF TEA THE END OF EACH Y E A * .  P A O V l S I G N A L  PAYMENTS TAKEN AS 1 / 2  0 ^  T H f
P U V I O U S  Yf  A* • S T A * .
DO 24  L - ) , L U M H 1  
21*142 I 
/ ?  *L * 2
CAS 4 F  H U  l e C A S H F l  I Z 1  l - F A C T S I L - l . 1 l / 2 . - I P A C T S I L - l e 1 1 - P A C T S I L - 2 f 1 1 1 
C 4 S H F 1 U ? 1 " C A S H F 1 1 1 2 1 - F A C T S 1 L - l e i  1 / 2 .




1 . 0 4 0 6  
1 . 0 6 0 7  
1 . 0 4 0 8  
L . 0 4 0 9  
1 . 0 4 1 0
L . 0 4 1 2  
L . 0 4 1 1  
1 . 0 4 1 4  
1 . 0 4 1 *  
t . 0 4 1 6
l.WH
1 . 0 4 1 #
L . 0 4 1 9
1 . 0 4 2 0
1 . 0 4 2 1
1 . 0 4 2 )
1 . 0 4 2 4
1 . 0 4 2 *
1 . 0 4 7 &
L . 0 4 2 *
L . 0 4 | )
1 . 0 4 ) 1  
C O S T .  
L . 3 4 ) 2  COST.
1 . 0 4 ) 1
4 . 0 4 ) 4  
L . 0 4 ) ?  
L . 0 4 J 4
1 . 0 4 ) 7
1 . 0 4 ) *  
1.0474 
1 . 0 4 4 0  
L .  0 4 4 1 
1 . 0 4 4 2
1 . 0 4 4 )
1 . 0 4 4 4  
I . 0 4 4 *
1 . 0 4 4 4
1 . 0 4 4 7
1 . 0 4 4 8
1 . 0 4 4 9
1 . 0 4 * 0
1 . 0 4 * 1
1 . 0 4 * 2
1 . 0 4 4 )  
1 . 0 4 * 4  
1 . 2 4 * *  
1 . 0 4 * 6  
6 . 0 4 * ?  
1 . 0 4 * 8  
1 . 0 4 * 9
1 . 0 4 6 0
6 . 0 4 6 1
2 $  CONTI SUC
oeTer s i  NAT ! ON OF c a s h  FLOW A TEA I NVESTMENTS I N SHORT ANO LONG TEAM AS SE TS#
1 * 4
2 4
C A S H F 2 I 1 1 — 0 A T A ) I I 1 , 1 2 I 9 . 2 *
C A S M F 2 < 2 ) • - O A T A ) l 1 1 , 1 2 1 9 . T S - z A C T l I l , 1 1 1  
U3  1 9 4  ) , *
C AS Hf  H M l e C A S H F l l M l - T I N V ! M , | ) - T l N V I M , 2 ) - T I N V l M , S l - T I N V l M , 4 1 - T l M V l M , * )  
DO 2 6  L#2 , LUMMV 
f l " L 9 2 - l  22 *6 42
E F F E C  T « I F A C T ! IL , 1 0 1 - F A C T S 1 L - l , 10 11 / 2 . - I F A C T S ! 6 . 1 1 1 - F A C T S * 6 - 1 • 1 1 ) I / 2 .  
C A S H # ?  1 f. 1 l e C A S H F l  ( M l  >EF FE CT  
C 4 S - < f 2 ( Z 2 1 e C A S M F H i 2 ) e E F F E C T  
COS T I S U c
OE T f AMI  NAT I ON OF SALVAGE VALUES AND F I NAL  TAX ADJ USTMENT#
t - LUMMY 
0 0  1 9 9  M # ) , 8 
A A V P e M V F * T I N V l  | M , 1  I 
B F V B e d K V t t e T I N V l  ( M , 2 I  
b A V M V e » K V M V « T l N V l l M , S I  
• t f f e B K V F * T l N V l < M , 4 1
l<>9 T A * A - | A * *  e | 1 1 ^ 1 SAL V P ) • • * ¥ * ♦ I l . - S A L V »  1 9 # * ¥ • ♦ 1 1 . - S AL VMI 4 B * VMV* 1 1 . - S A L V F I e B A V F ♦ 1 1 . - S A L V O ) 4 M « V O * 1 1 . - S A L V A ) 4 1 - 1 1 4 1 F ACTS ! L e 1C
1 l * ( L u M M r i 2 ) e 1 C , A S H F ? l L U M M V e 2 ) * S A L V P 4 B X V F » S A L V B 4 B K V B * S A L V N 4 e K V M V * S A L V F 4 e K V F e U l V 0 4  3 A V 0 4 l - l ) 4 1 F A C T $ I L e i e i 4 C A L V A l e F A C T S
I L . 1 1 ) 4 S A » . V I * T A < A - ( F A C T S I L , 9 1 - F A C T S ( L - ) . * )  I 
F A : T S I L . 9 | e F A C T S I l , 9 i - T A X A
C CAL L I N G  OF SUBROUTI NE D I S C F l  TO CALCULATE DI SCOUNT  F ACf OMS  I S  TO OS I  D I S C O U N T I N G  OF CASH FLOWS.
i r i O I S C l l l . l l . O T . O . O I  GOTO 2 ?
2 7
CALL D I S C F l
TOTAL I e ) . 0
0 0  4 1  M e l , L I M | T 1
T O T A L I e C A S H F 2 ( M l • TO I L l
I f  1 T O T A L l . L T . 3 . 3 1  GOTO 4 0
1*1 T C U l l . f O . l . O I  GOTO *1
T)0 2 9  i s l e * , 4 0 , *
T O T A L - O . 0 
1 N T R e | N T
0 0  2 #  M e l , t l M | T l
CA S H F )  ( M l • C A S N F 2 I M I 4 0 I S C 1 1 M , I N T  1 
2 8  T 3 T AL  e C A S H F )  I M M  TOTAL 
I F  1 T O T A L . L ( . O . D )  GOTO SO 
2 #  CONTI NUE 
GOTO ) )
) 0  I STA J  e |  VTA-  ♦
DD ) ?  I ST e | S T A B , I N T R
T O T A i e Q . O
I S T A l e | N T
J O  *1 He 1 , 1 1 M l T I
C A S H F ) I M l e C A S H F 2 ( M ) 4 0 1 S C l l M , I N T I  
T O T A L e C A S H F ) I  M l • TOTAL
1






I F I T 3 T 4 L . L T . 0 . 0 1  COT3 
I T ( T O T A L . F 0 . O . o t  GOTO S I
C U l  O I S C F 2
r
L • 0 4 4 2
L . 0 4 4 1
L • 0 4  4 4 42  1
L . 0 4 4 S
L .  0 4  l, 4 C C A U
L . 0 4  4  7 c
> 1 1
<
1 . 0 4 7 0 14  1
L . 0 4 7 1
L . 0 4 7 2 1
L . 0 4 7 1 1
L .  0 4  74 1
L . 0 4 7 5 15
L • 0 4  7 4 1
1 4  I
L . 0 4 7 1
L . 0 4 7 9 1 7
1
L • 0 4 S |
L . C 4 I 2
L . 0 4 6  1 1
1 . 0 4 4 4 (
L . 0 4 1 5 3 8
. . 0 4 1 6
. . 3 4 1 7
1 9  (
I . 0 4 6 7 CALLI
L . 0 4  7 0
L . 0 4 7 1
1 . 0 4 7 2 4 0  1
1
L . 0 4  9 4
L . 0 4 9 5 (
L • 0 4  7 4 4 2  (
L . 0 4 9 7
L . C 4 9 7
1 . 0 5 0 0 <
L • 0 5 0 1 4 1  1
1 . 0 5 0 2 1
4 4  (
L . 0 5 0 4 t
L . C 5 C 5 4 5  1
(
1 . 0 5 0 7 1
1
1
L . 0 5 1 0
L . O S l t 4 4
1
1
4 7  :
1 . 0 5 1 5 4 8  1
4 9  1
L . 0 3 1 S
t . 0 5 1 9
L 0 5 2 0 SO 1
* '  *. ING OF t  J B AOUTI NE 0 1 S C F Z  TO CALCULATE OI ECOUTT FACTOAS 4 1 *  TO AO* A 01 LCOUNTI NC OF CASH FLOWS
t o t a l  » 0 . 0  
| N T » e l N T
0 0  I S  M * | t L l M | T I
C A S H f 1C Ml ■ C A S H F 2 1  M l # 3 1  S C I I N » I M T 1  
T 3 T A L » f 4 S H F ) 1 * I » T 0 T A L  
I F *  T O T A L . L E . 0 . 0 1  GOTO 1 7  
CONTI  W !
f*OTO SS
l N T l t e s | N T A - 4
0 0  1 7  l « T » | , . T * B , | N T *
TOTAL * 0 . 0  
| N f * l « | N T * A 0  
DO I I  N. 1 , L l * m
C A S H F l f * 1 - C A S H F ^ I N I F D I S C J I N ,  I N T I  
T 3 T A L » C A S H F 1 I M ) * T 0 T A L  
I F f  T O T A L . L T . 0 . 0 1  COTU SZ 
I F *  T O T A L . C O . 0 . 0 1  GOTO S 3
I F l O I O C l l l e l l . C T . O . D l  GOTO * ?
CALL O I S C F z  
CO 4 S  I NT*S tSOfS 
T O T A L - O . O  
I N T A - I N T
3 0  4 1  M " 1 e l l l l T l
C A S ^ F I I N I  • C A S M F Z C N I f o H C I I N ,  I  NT I
GOTO 4 #
I F I  U T A L . G f  . 0 . 0 1  GOTO 4 S
DJ 4 J I N T e l N T * ! , | N T *
I N T A l - 1 NT 
0 3  4& N - I ,  LI  H U  CASHiil»l-CA.MfZlF)•
I F *  T O T A L . G T . O . O I  GOTO 4 9  
IF f T O T A L . E O . 0 . 0 1  GOTO SO
FATE I M « A l » , 9 9
SOTO SS
f i g . PROGRAMME RRjSOSu I SPLAY
1 . 0 5 2 1
1 . 0 5 2 2  
L . C 5 2 I  
L . 0 5 ? 4  
1 . 0 5 7 5  
■
L .  ) 5 2 7  
L . 0 5 2 8  I. .0529 
1 . 0 5 3 0
1 . 0 5 ) 2  
L * 0 5  3 )  
L . 0 5 3 4
1 . 0 5 ) 5
1 . 0 5 ) 7  
L . 0 5 3 B
L . 0 5 ) ' l
L . 0 5 4 0
1 . 0 5 4 1
1 . 0 5 4 2  
L • 0 5 4 )
1 . 0 5 4 4
1 . 0 5 4 5
1 . 0 5 4 6
1 . 0 5 4 7  
1 . 0 4 4 *  
1 . 9 5 4 *  
1 . 0 5 5 0  
1 . 0 5 4 1
1 . 0 5 6 2  
1 . 0 5 5 )  
1 . 0 6 5 4
1 . 0 5 6 5  
1 . 0 5 5 6  ;3it.
I • C 5 5  f
L . 0 5 5 *: d**t.
1 . 0 4 5 9
1 . 9 5 6 0
L . 0 5 6 1
1 . 0 5 6 7
1 . 0 5 6 3
1 . 0 5 6 4  
L . 0 5 6 5  
639 T.
1 . 0 5 6 6
1 . 0 5 6 7  
I . 0 5 6 #  
1 . 0 5 6 9
L . 0 5 7 I
1 . 0 5 7 2
L . 0 5 7 4  
L . 9 5 7 5
51
R A T E t N ) - * !  
3 0 T 0  5 5  *ATE*N)"0.0 
GOTO 5 5
5 2  * 1 " I N T 6 1
GOTO 5 5
5 3  # 1 • I N T * l  
* A T E ( N I " * 1  
GOTO 5 5
5 4  A A T E i N I - S l . O O
C A l C U t A T l O N  OF N . F . V ,  FO*  EACH S I M U L A T I O N .
5 5  0 0  2 0 2  l " l , L U M M Y  
M l - L » 2 - l  
M 2 * l # Z
S N F V l N l » C 6 $ M F 2 i M l , * 0 1  S C M M l , NOC t L I ) ♦ $ N F V I N I
r *  p« ioo . n0 $IWhat10n »  e« h » »  >*
C OF CALCULATI ON OF " F A N J  ANO STANDAAO D E V I A T I O N S .
DO SA N . l , L I H I T l  
* S U « I N  I • A S N F i l N ) . A S U N I N I
5 6  A S Q A O I -  C A S n F 2 I N I » C A S H F Z t N I » X S 0 K 0 I N I  
:  m t T f  T Of  NEAT I NENT DATA I
I F I N . D T . I I  OOTO SS
„  R l w X i o I l ' N A I N T  OUT OF NE A TI NENT OATA t  S I .  NONTMLT CASE.  FLOWS F O .  ONE H U N O . I O  S I N U I A H O N S .
//I
•1/
”  F U A N A T I Z / l O l . ' S I N U L A T I O N  N U - B E ,  • . ,  ZZ ,  0 . . 2  0 .  • • •  I Z Z I O . .  . C O S T  OF • . A ,  .  • TU. NOVE A • . 4 .  .  - COST OZ . . 4 . . . F . 0 F , T  . E F O A C  .  » .  M A .
FAYABLE • . Z « ,  • DEBTORS* • i Z A.  • I NVENTORY. ,  1 « .  Zl  3 * . ' CASH FLOW I I
. . N I T E I T . 6 0 I  . . . . .  ,  . . . .  • > >  >f Af □ I TOR S E T C . . Z « . . | N V E S T N E N T . . ) » , N I O - V E A R .  . S B . ' Y E A B  END.  • I
6 0  1 3 4 NATI B* . *  FROOUCTI O N * . I B A . * S A L E S  « § 6 K . " O E F . C  TAX , 1 F X .  t x t D I i U N *
6 ,  F O R N A n i i l t O I ' . M . Z X . 101  ..................F T , ' . ' , . I X .
0 3  t Z  L ' l . L I N I T
6Z w X u T . A S I L O T . F A C T S , L . I Z I . F A C T S , L . Z I . F A C T S I L . T I . F A C T S I L . E , . F A C T S , L . * , . F A C T S , L . I O I . F A C T S I U S I I . C A S M F Z I E . Z - I I . C A S N F Z I L . Z
1 4 J  r . u N A I I U , . Y K . . . I Z , F l Z . Z . f  I Z . Z . F I Z . Z . S X . F I Z . Z . I X . F I Z . Z . J X . F I J . Z . F I Z . Z . F I Z . Z . F I Z . Z
ZOS k I n A t I z I O X . ^ N E T  FRESENT VALUE » • , F  W . 1 Z S 0 X , » > l  " • •  » I 
| F I R A T E  I N l . 1 8 . I - 4 1 . 0 1  I OOTO TO 
IT I RATE I N I . I  T . 0 . 0 1  01 TO 6 6
I « I R 4 T E I N I . E O . S l . O I  GOTO TZ
l l . R A U I N I - . 3 3 S
IN f . 1 1
I NTI#RATE I NI
I T I I N T I . 3 T . I N T I  OOTO 66
1 . 0 5 7 7  
L . 0 5 7 #  
1 . 0 5 7 *  
L . 0 5 8 0  
1 . 0 5 * 1  
1 . 0 5 * 2  
L . 0 5 8 )
1 . 0 5 8 4  
L . 0 5 8 5
1 . 0 5 8 4  
t . 0 5 8 7
1 . 0 5 8 *  
1 . 0 5 * 0  
1 . 0 5 * 1  
1 . 0 5 * 7  
L • O S * )  
1 . 0 5 * 4  
L • 0 5 * 5  L • 0*4 
l . J S * 7
t • 0 5 * 8
L • 0 5 * *
L • 0 4 0 0
cont.
1 . 0 4 C 1  
1 . 0 4 0 7  
1.0*0) 
1 . 0 4 0 4  
1 . 0 6 0 5  
L . 0 4 0 4  
I . 0 6 0 7  
L . 0 4 0 1  
I  . 0 4 0 *  
1 . 0 5 1 3  




w . 3 4 1 5  
l •0614  
1.0417 
L . 0 4 I 8  
4 . 0 6 1 *  
4.0*20
L .0622 
L . 0 4 7 1
4 . 0 4 7 4  
4.067 5 
4.0624
4 . 0 6 7 7
4 . 0 6 7 8  
6 . 0 6 2 *
4 . 0 6 ) 0  
4 . 3 5 * 1
1 4 . 0 6 * 2
4 . 0 4 5 1
4 .06)4
«  Of M T U . ,  U  . T W E E ,  ■ . F 7 . Z ,  • «NC . E . C T N T .  • / 1 0 .  M
0 0 TO 74
»T T l ^ M . T I / 1 0 > >  '  l , T E . N M .  . A T E  OF . I T U . ,  1 1  • i F T . l . *  F i . C I N T .  • / 1 3 * i * l l  • • • I I
GOTO 7 ,
M  m i « . . t e i n i » . o o i
IN T -M t
I , T l • . A T I  1,1
I F I  lvTl.LT.llin GOTO 1 1
. I T H - . A T E t  W - . A 8
1 ,  OF M T U . ,  11 .E T W E E ,  • . F T . 2 . *  A , 0  ' . F T . 2 . '  F E . C T .  • / 1 0 . . 1 S I  —  11
GOTO 74
n  ? w J l i n n n ' i , T * . , i L  . a t e  of  « e t u « ,  n  . elow  - i o . o o i  f . . c i , t . « / i o « . i » i • • • n
GOTO 7 4
n  F M M n n M . ' i N T , . , * .  . a t e  o f  a e t u . ,  n  o v e .  . 0. 00*  ...............
74  C O I U M U E
    — " "
I C O
0 0  7 8  , •  1 . 1 9 3 ___________________________ ______
1 « l A . i l . A T E ( N l - l - l t . 0 1 1 . I E . 0 . 0 0 1 1  GOTO 7 1  
GOTO 7 »
71 l l - l / v l
I F I I 2 . E 9 . 1 0 I W . I T E I T . 1 0 0 I  
w » I T t l 7 , 7 7 l , . i , F V I , l  
77  r r j . » » T I  1 » « . I 1 . 4 « . » . . , M L 0 W  - 4 0 . 0 0  I ’ . I t * .  1 2 . 2 1
7 .  G 0 , 7 1 , 0 1
1)0 8 5  1*1 . 1 9  
. E 3 « l
» , u , ; * - 4 i . o i * . eg 
» , J , Z  4 1 . ♦ . E G  
0 0  81  , « 1  . 1 0 0If I laniATt 1,1-KHU.ll.LE.O.OOllGOTO 71 
GOTO 81
71 1 2 *  1 2*1 .  .
I  F I  I 2 . 1 0 . 5 0 1 W . I T E I T , 1 0 0 1  
i . T E > > « A T E I N l - . 1 l
81 C J N T I N U C
0 u  F4  , . 1 . 1 0 0  __
I f  I A * S I . A T E  1 , 1 - AHUNT I . L I . O . 0 0 1 IGOTO . 2  
GOTO 84  
. 2  I 2 * I 2 * 1
I f  I |  2 « E 0 .  5 0 1 WK1 TC I 7 , 1 0 0 1  
W < I T 1 I 7 . 1 1 I , . « A T E I , I . S , F V I , I  
•  !  f  J . "  ATI  1 H .  1 1 , 1 1 .  l t «  . F T . I ,  •  I . 1 5 . , 7 1 2 . 2 1
C4 : j , t i , u i  
5 S O N T I WU t
J O  . 9  , . | , 1 0 0  
F I A 8 l l * A T E 1 , 1 - 1 - 0 . 0 1 1 1 . L E . 0 . 0 0 1 I GOTO 81
G O T O  8 1
r-»
t o
I F t l Z . e a . » 3 1 K * I T E « 7 , I O O I
i t  CUNTf NUE
DO 9 5  l - I . S I
* N U * l « i C l - l e  
3 - . 9 9  
DO 91  N - l , 1 0 0
| F I A B $ C * * T E 1 9 l - K N U H t  > # L i e O . O O l l C O T O  # 9
G O t u  91
SI-U*1
l F l l Z . E O . e 0 1 W * l Tt l T , 5 0 0 l
l H l f l i r . i e i N . K A I H f l l t S W l f l N I
9 0  F D K X i n  3 9 X . I  « . * « •  1 2 1 . F T . 2 i '  ,  1 5 X . F  1 2 . 2 1
9 1  CONTI NUE
0 0  9 9  N - l , 1 3 0
1 F I  H S I  * « T i  I N I - X N U * 2 l . t E . O . O O l  I COTO 9 2
GOTO H  
11•12*1
I r l l Z . t O . l O I M X I T E I T . M O l
1 9 T C » . * * l E I N I » . 9 e
9 , I , , ,
9 4  CONTI NUE 
9 1  CONT I NUE
DO **8 N •  I , 1 0 0
| F I A » S i a i T E I N I - 9 1 . 0 I . L E . O . O O I I 6 0 T O  9 9
'■,010 98 
I C I C I
I F I I Z . E O . S I I X X I T E I T . J O O I  
9 7  F a x l x M W x I n C x ' l x l ' l K I V E  B O . 0 0  , *  e H X . X l t . 2 l
  ...........




• 1 I N U L 8 T 1 0 N . I
209
TOTAL 1 e O . 0 
T O T A L Z ' O . O  
9 0  2 0 9  N - l .  1 0 0
TOTAL I " I N r v l M  e T O T A l l  
TOTAL?  • !  ' . NFVl  II  e » 2  I eTOT ALE
LNA V' !" • S ^ a T * 1 9 0 ^ 1 / 9 9 *  I *  SOXTI  TOT A L 2 /  1 0 0 . - 1 S N F V N * 9 2  11
C . l J l A T . C N  OF E A F E U E O  CASH FLOA VALUES E STANOAAO O E V . A T I O N S  F , A  FE A . O O . E A C H  C O X F X I S I N O  O N E ^ ^ E C J A S H
9 9  VO  1 0 0  8 » t , L l " l T l
<NtAI I IHI»XSUH< * 1 / 1 0 0 .  _________
1 0 0  STO I H I • S O X T I 1 0 ) . / I I . l » S a X T I I X S O X D I * ! / 1 0 0 . 1 * 1  X* 
C 9 L C U L A T I U N  OF SE T  J AN D E T A I L S  ON TOTAL F UNDS .




■ V  ■
\
J
rI^SW'vVJL* •»% ,*WM" -
$
L • 0 * 3 3
i . : * 5 4
L . 0 * 9 5
1 . 0 * 9 * 1 0 2
1 . 0 * 9  7
1 . 0 * 9 $
L . V399
L • 0 7 0 1
L . 3 7 0 1 1 0 *
L . 0 7 0 4
L . 0 I 0 3 1 0 5
1 . 0 7 0 *
L . 0 7 0 7 1 0 1
L . O  OR
1 . 0 7 1 0
L . 0 7 1 2
1 . 0 7 1 1
L . 0 7 1 4
1 . 0 7 1 %
L . C 7 1 7
L . C 7 1 S r.
L . 0 7 1 9
L . 0 7 7 0
1 . 0 7 2 1
L . 0 7 2 2
L . 0 T 2 1
L . 0 7 2 4
L • 0 7 2 3 C
L . 0 7 7 * c
1 . 0 7 2 7
L • 0 7 2 *
L • 0 7 2 9
L . 0 7 1 0
L . O / l l
L . 0 7 1 2
1 . 0 7 1 1
1 . 0 7 1 4
L . 0 7 1 3
L . O f )*
1 . 0 7 1 7
L . 0 7 1 $
L • 0 7 4 0
L . 0 7 4 1
L . 0 7 4 2
L . 0 7 4 1
L . 0 7 4 4
1 . 0 7 4 5
1 . 0  74*
L . 0 7 4  7
L . 0 7 4 $
L . 0 751
T 0 T A L « 0 # 9
Oi) 1 0 2  N - | , t I * l T l
T 0 T A L * X * t A N l l | l » t 0 T 4 L
I F 1 T O i A L . L T . 0 . 0 1  GOTO 1 1 1
< I N F l u » 0 . 0
O u T F L 0 * 0 . 0
0 0  1 0 1  N . I . l I M I T I
I f l K H C A N I H l . L T . O . O I  GOTO 3 0 5
I f  <X* ;  A N I F O . G E . G . O )  GOTO 1 0 *
OuTF LO* SHE AN I * ! • !  I  •♦*111  l f l ¥  » * a ! L  1W1T 1 - *  U O U T F t O  
S ' JTO 3 0 1
I I  ^ L O - l - I . I A * » l t A H m i A O l $ C I I P I » l , M A E l H V l » X I N F L O
GOTO 3 0 1  
C O N T I s u f  
B - 0 U T F L C / X 1 H F L U  
C e A L O G l O U l  
0 * L I N I T I - I
e - : / o
F " 1 0 # # F
A A l E M * I F  A F ) - 1 •
•  L r £ M . * A T c. « * l O O .
CALCUL AT I ON OF TOLERANCE L I M I T S .
I ASSUMI NG DEFENOANCY OF CASH FLOWS*
O A S I N V - 1 1 * € A I M  1 * 0 1 » C l ( l . N 0 C l l l l * X * E A N l 2 1 l F I - l . l  
pina5.s\pvs»i.7^#sNPiso 
P R D 6 A « S N P V M - 3 . 7  5 * S N P V S O  
Pf iOF I l - l  S NPV* I » 0 * 1  I NWl / CMGI I I V 
C V S N P V I  S N P V S O / S N P V D P i O O .
GAOUPI NS OF I NTERNAL RAT E S  o f  RETURN I NTO A FREQUENCY TABLE.
0 0  I S O  Ne I • 1 0 0
I F  I A 6 S I R w T E I N )  
IF I A B S I R A T F I N *  
I F I A s S I R A T E I N I  
i F I A B S M A T t l N )
I f I A B S I R A T E I  <1 
I F I A d S f  RATE I N 1 
I F . A b S I R A T E  Nl  
I F I A B S I R A T E I  Ml 
I F  I A R S I A A T E I N I
1 -4 0 .0 :*  *.LE 
1 - 1 5 . D i l i . L I
i - i o . o n  i . i t
I - 2 5 . J 1 I I . L I  
1 - 2 0 . 0 1 1 I . L I  
• 1 - 1 5 . 3 1 l l . L t  
l - n . 3 1 1  l . L E  
l - S . j l ) I . t i e  
- 1 - 0 . o n  l . L E
. 0 . 0 0 1 1 G 0 T 0  1 0 3  
. o . o o n o o T ]  1 0 4  
• O . O O I I G O T O  1 0 5  
. O . O O n G « 3 T O  1 0 *  
. 0 . 0 0 1 I GUTO 1 0 7  
. 0 . 0 3 1 I G 0 T 3  1 0 $  
. O . O O I I G O T O  1 0 5  
O . O O I I G O T O  1 1 0  
O . O O I I G O T O  1 1 1
|  F I RATE I N I ,  
| F  I *ATE I N I ,  
IF IRATE I N I  
I P I  RATE I N I , 
IF IRATE I N I  
I F I  RATE I N I  
I F  I RATE I N I  
I F I A A T f I S )  
I F l R A T c l N I  
I F I R A T E I N *  
| F  IRATE I N I  
I * I R A T E  IN*
L T . 5 . I  
I T . 1 0 .  
I T . 1 3 .  
L T . 2 0 .
L T . 1 3 .  
I T . 4 0 .
, L T . 5 3 .  • L T.53. 
L T . 6 3 .
GOTO i l Z  
I GOTO 1 11
* COr  U 1 1 4
* GOTO 1 1 3  
1 GOTO 1 1 *
* GOTO 1 1 7
* GOTO U S  
I GOTO 1 1 9  
I GOTO 1 20
* GuTO 1 2 1
* GOTO 1 2 2  
» GOTO m
RRJS05PROGRAMMEDISPLAYF I G .
U
■ ■ T o <
r»  r ~ - — y
I F  I HATE i f l l . L T . t 5 .  * GOTO 1 2 4  
i f I f c A T E i N l . L T . T O . 1 GOTO 1 2 5  
I f  CRATE I N ) . I T . 7 5 . 1  GOTO 1 2 4  
! F 1 K l T t l N l . L T . l O . 1 GOTO 1 2 7  
I f  I R A T E ( N l . L T . 8 5 . )  GOTO 1 2 #  
N Z » I B  
GOTO 1 2 9  
n Z - 1 9  
GOTO 1 2 1  
NZ * 7 0  
GOTO 1 2 1  
t*Z * 2 1 
GOTO 1 2 1  
NZ e ?2 
GOTO 1 2 1  
NZ *2  3 
, 0 T 0  121 
MZ * 2 4  
GOTO 1 2 1  
f . Z - 2 5  
GOTO 1 2 *
N Z « 2 6  
GOTO 1 2 1  
./
GOTO 1 2 1  
NZ "2
GOTO 1 2 1  
N Z ' 1
GOTO 1 1 1  
NZ *4
GOTO 121 
f . Z ' 5
GOTO 1 2 1  
NZ " t
GOTO 1 2 1  
NZ •  7
GOTO 1 2 1  
N Z " #
GOTO 1 2 1  
12 "<)■
GOTO 1 2 1  Ul • 10 
GOTO 1 2 1  
H I "  11 
GOTO 1 2 1
N f " l Z
GOTO 1 2 1  u f \ i
GOTO 1 2 1  
N Z " 1 4  
GOTO 
N / - 1 5  
GOTO 1 2 1  
N l " l «
GOTO 1 2 1  
NZ •  1 T
L . 0 7 5 2  
L • 0 7 5 1  
G. 0 7 5 4  
L • 0 7 5 5  
L . U 7 5 6  
L • 0 7 5 7  
L # 0 7 5 #  
L . 0 7 M  
L . 0 7 6 0
L . 0 7 6 1
1 . 0 7 6 3  
L . 0 7 6 4  
1 . 0 7 6 5  
G. 0 7 6 6  
G . 0 7 6 7  
L . 0 7 6 8  
1 . 0 7 6 1  
C . 0 7 I 0
1 . 0 7 7 1  
G• 0 7 7 2  
6 . 0 7 7 3  
6 . 0 7 / 4  
G . 0 7 / 5
6 . 0 7 7 6  
G • (' 7 7 7
6 . 0 7 7 1
6 . 0 7 7 1  
G.f>7#3 
L . 0 7 8 1
6 . 0 7 4 )
6 . 0 7 8 5
1 . 0 7 8 6  
6 . 0 7 * 7  
6 . 0 7 * 8  
6 . 0 7 8 1
6.0710
6.3711 
6 . 0 7 1 2
6 . 3 7 1 1
6 . 0 7 1 4
6 . 0 7 1 5
6 . 0 7 1 6
6 . 0 7 1 7
6 . 0 7 1 1
6 . 0 7 1 1  
6 . 0 8 0 0  
6.0801 
6 . 0 8 1 7  6 .0*0) 
6 . 0 * 0 4  
6 . 0 8 3 5  
6 . 0 8 0 6  
6 . 0 8 0 7  
6 . 0 8 0 1
6.0810
1 2 1  1 GR P I N Z  l " i r . * P l N i ) » l
I 10  CONTI NUE





t . o e i i
1.0*121.0*1)
1 . 0 * 1 4
C 3 * r .
CONT.  
L . 0 C 1 6  
:  J i T .  
t  . 0 8 1 7  
1.0*11 
C O N T .  
1 . 0 8 1 4  
L .0*20 
1 . 9 * 2 1  
1 .0*22 
1 . 0 8 2 )  
1 . 0 * 2 4  
1 . 0 8 2 *  
1 . 0 8 2 6
1 . 0 8 2 7
1 . 0 8 2 8  
1 . 0 8 2 *  
1 . 0 * 3 9  
L . O t l l  
1 . 0 8 ) 2  
1 . 0 8 3 )  
1 . 0 8 3 4  
L . 0 8  3 3  
1 . 0 * 3 6  
L . 0 8 3 7  
L . 0 8  3* 
1 . 0 8 3 9  
1 . 3 6 4 0  
1 . 0 * 3 1  
1 . 0 8 4 2  
1 . 0 * 4 3  
L . 0 * 4 4  
1 . 0 8 4 $
1 . 0 * 4 7
1 . 0 8 4 8
1 . 0 8 4 9  
1 . 0 8 3 0  L.0-31 
1 . 0 * 3 2
. 0 8 3  ) 
. 0 8 3 4  
. 0 8 3 3  
. 0 8 3 6  
. 0 8 3 7  
. 0 8 3 8  
. 0 * 3 9  
. 0 8 6 9  
. 0 8 6 1  
. 0 8 6 2  
.
. 9 8 6 4  
. 0 8 6 3
CAL CUL AT I ON OF WEAN I NTERNAL RATE OF RETURN* STANDARD D E V I A T I O N  AND C O E F F I C I E N T  OF V A R I A T I O N .
A N E A N 0 « I C A m e i 4 l - 4 Z . S ) H f A 1 M  1 9  l » t - 3 7 . S I  ♦ I G R F l  2 0 ) 6 1 - 3 2 . 3 ‘ » I G A F t  2 1 1 M - 2 T . S W I G R F I 2 Z  1 6 1 - 2 2 . 3 1  ♦ I 6 R M 2 1 ) M - 1 7 . 8 1  ♦ I G R F I 24  1*1 
- 1 2 . 5 1  H G R P I Z S ) * ! - 7 .  S t  ♦ I G RH  I 2 6 ) 6 | - 2 . S 1
R * i A N l * l G R F ( 1 1 6 2 . S » t G R P I  2 1 6 7 . S « I G R F I 3 ) 6 1 2 . 5 6 I C R F I 4 ) 6 1  7 .  S ^ I C R P I 5 1 6 2 2 . 3 » ! G R F ! 6 1 6 2 7 . 3 6 1 C R F I 7 1 6 ) 2 . S ^ l G R F I S 1 6 ) 7 . S « I G R F ( 9  .6 4 2
. 3
* N L A N 2 » l 9 * F ( l 0 l 6 4 7 . 3 6 | G R F m i 6 5 2 , 3 * I G R F U 2 ) 6 3 7 . 3 6 l G R 8 <  1 ) )  6 * 2 . 3 6 | C R F  1 1 4 )  6 6 7 . $ ♦  | 6 R F  1 1 *  1 6 7 2 .  ) ♦  I O R F 1 1 *  1 6 7 7 . 5 6  I C R 8 C 1 7 1 * * 2 . $ ♦
R Mf AN1 4 RNEAN0
4 S T 0 O - | G n P I I * 1 6 4 2 . 3 6 4 2 . 3 6 | O R P 1  1 9 ) 6 ) 7 . 3 6 ) 7 . 3 6 1 6 8 * 1 2 0 1 6 3 2 . 5 6 ) 2 . $ 4 | C R * 1 2 1 1 6 2 7 . 3 6 2 7 . 5 6 I G R F 1 2 2 1 6 2 2 . 3 6 2 2 . S t 1 C R R 1  2 )  1 6 1 7 . 3 6 1 7 . 8  
6 I 3 R P C 2 4 ) e l 7 . 3 6 1 ? . $ 4 1 0 * * 1 2 5  16 7 . $ 6  7 . 3 4 1 C A P 1 2 6 1 6 2 . 3 6 2 . 3
* 3 7 9 1 - 1 1 * * 1 1 1 * ? .  $ 6 2 . 3 * 1 0 * * 1 2 ) 6 7 . 3 6  7 . S t  I C R * I  3 1 6 1 2 . 3 6 1 2 . S t  1 0 * * 14 ) 6 1 7 . 3 % 1 7 . 5 4  I C R * I  3 ) 6 2 2 . $ 6 2 2 . $ 4 I C R P 1 6 ) 6 2 7 . 3 6 ? 7 . ■
•  S T 0 2 - 1 0 * * 1 7  ) * 3 2 . 3 * 3 2 . $ 4 1CRP I  8 ) 6 ) 7 . 5 6 ) 7 . 3 4 1 O R * I  9 ) 6 4 2 . 3 6 4 2 . $ 4  I CR*C 1 0 ) * 4 7 . 3 6 4 7 . 3 4  1 0 * * 1  & 1 ) 6 5 2 . 5 6 5 2 . $ 4 1 O R * ( 1 2 ) 6 5 7 . 5 6 3 7 . 5  
R S T D 3 - 1  9 * * 1 1 3 1 * 5 2 . 3 * 6 2 .  S t I C « * 1 1 4 1 - 6 7 . 5 * 6 7 . S t I O R * I  1 5 1 6 7 2 . 5 6 7 2 . 3 4 1 O R * 1 1 6 1 * 7 7 . 8 6 7 7 . S t  1 0 * * 1 1 7 1 * 8 2 . 3 * 8 2 . 3 4 * 1 7 0 1 4 * 5 T 0 2 * * $ T 0 0
R N E A N - 8 N E A M 2 / 1 0 0 .
A S T O - S O P T ( 1 9 9 . / 9 9 . ) • SORTI  I R S T D 3 / 1 0 0 . 1 - 1 R N I A N * R N £ A N 1 1 
C V - l R S T 0 / R N 6  A N ) 6 1 0 0 .
C CAL CUL AT I ON OF 9 3 1  T O L E R ' MC E  L I M I T S .
P R 0 0 3 - F M C A N 4 3 . 7 5 * R S T 0
* R 0 8 4 - * N E A N - ) . 7 5 6 R S T 0
C R E A T I O N  OF CLASS L I M I T S .
C L A S S H  1 8 1 — 4 3 . J O 
C L A S S 1 I 1 9 I - - 4 0 . 0 0  
C L A S S l f  2 0  1 —  3 3 . 0 0  
C L A S S H ? !  1 — 3 0 . 0 0  
C l A S S l l ? ? !  — 2 3 . 9 0  
C L A S S 1 I 2 3 I - - 2 9 . 0 0  
C L A S S 1 1 2 4 1  — 1 3 . 0 3  
C L A S S I I 2 3 1 — 1 0 . 0 0  
C L A S S 1 1 2 6 1 - - 3 . 0 0  ciAssiin-o.oo 
CLA S S K 2 1 - 5 . 9 0  
C L A S S 1 1 1 ) • 1 0 . 0 0  
C L A S S 1 1 4 ) - 1 3 . 0 0  
C L A S S l 1 3 ) - 2 0 . 0 9  
C L A S S 1 1 6 1 - 2 3 . 9 9  
: i A S S l l 7 ) - ) 0 . 0 0  
C LA S S I  1 8 ) - 3 3 . 0 0  
C L A S S I C # 1 - 4 0 . 0 3  
C l A S S . l t l 0 f 4 3 . 0 3  
C L A S S H  11 1 - 3 0 . 0 0  
C L A S S l l l ? ) - $ 5 . 0 0  
C u A S S l 1 1 3 I - 6 0 . 0 0  
C L A S S H  1 4 1 - 6 5 . 0 0  
C L A S S I  1 1 5  1 - 7 3 . 9 0  
CL AjSI 1 1 6 ) -7 5 .9 3  
C L A S S H  1 7 1 - 8 0 . 0 0
F I G .  r  u  6 D ISPLAY OF PROGRAMME RRJS05
r r n
M
r 1 . 0 * 6 6  L • 0 * 4 7  1.0*6* 
1 . 0 * 6 9
1 . 0 * 7 0  1.0*71 1.0*77 
1 . 0 * 7 )  
L . 0 * 7 *  
L . 0 6 7 5  1.0*76 L. 0 * 7 7  
1 . 0 * 7 *  




L . 0 * * 6L.0**7
t.oea*L.0619 
L•08 90 1.0*91 
1.0*97 1.0*91 
L.0*96 1.0*95 1.0*96 6.0*97 
1.0*9* 
L.r*99 I .0900 t .0901
1.09071.096)1.0906 
t .01061.0906 6.0107 
6 . C 9 0 *
I .0911
6 . 0 9 1 )6.0916 1.0915
6 . 0 9 1 7
6.0918
6 . 0 9 1 9  
C O M .  6.097C 
6.0971 6.0977
C l * S S 7 f 1 1 • 6 . 9 9  
C 6 6 S S 7 I 7 1 - 9 . 9 9  
C 6 * S S 7 1 ) I - 1 6 . 9 9  
C 6 A S & 7 * 4 ' « 1 9 . 9 9  
C 6 6 S S 7  t 5 ) " 7 6 . 9 7  
C 6 A S S 7 I 6 I ■ 7 9 . 9 9  
C L 6 5 5 7 I 7 1 * ) 6 . 9 9  
C6A S S 7 ! • 1 " ) 9 . 9 9  
C l A S S 7 I 9 1 " 6 6 . 9 1  
C l A V i 7 l 1 0 1 * 6 1 . 9 9  
C 6 A 5 S 7 I I i 1 * 5 6 . 7 9  
C 6 A S S 7 1 1 7 1 * 5 9 . 9 9  
C 6 A S S 7 I I I 1 - 6 6 . 9 9  
C 6 A S S 7 I 1 6  1 * 6 9 . 9 9  
CL A S S 2 1 1 5  I • • 6 , 9 9  
C L A S S ? I  1 6 1 * 7 9 . 9 9  
C L A S S ? ! I  7 1 * 6 6 . 9 9
CtASS?!1*1*“60.01 
CLASS?1191*-35.01 
: l a S S ? ! ? O I  — 3 0 . 0 1
C L A S : ? ( 2 I  1 — 7 5 . 0 1
C L A S S ? I  2 7 • • “ 2 3 . 0 1  
C l a s s ?  i ? ) »— 1 5 . 9 1  
c l a s s ? !  ? 6 1 — 1 0 . 0 1  
C L A S S ? ! ? 5 1 * “ 5 . 0 1  
C L A S S 2 I 2 6 1 — 0 . 3 1
c 6 * 1 N T  OUT OF S I MU L A T I O N S  TOTAL FI NAL R E S U L T S .
RRJS05PRO3RAMMED ISPLAYF I O .
, n  OUT OF . N T t . N U  * V E  OF , « T » N  0 4 U  F0 .  ONE NUNO.EO $ ,N ULA„ON $. • .  TO........... ................................
I M  ? ^ W T « Z / “ l . ' F « E O U I N C r  T i B t E  OF « T U « N S  » T . T  I S T I C  * » • / . * .  • • • »  • • •  I / Z .
? S i : i { I ; i ” i T . . . M Z « 1 M  | , |  • I  F M W . N C T , . N T , OVAL ,
1 ’ 7 i  i t  7  r T I  M T r c i l s s r i  n t T T c I a s  s z T n h .  i c a f i n z  i . n z m s . z a i  
l l * ^ M u i t i M M u U s i i N n . C L A s i i e w i ' . i e o F i N z i . N Z - i . * *
..........
,o ■ « « «  « tu. n .
k K l U  I Z > 1  T U C I A S S I I  I I I . C l A S S Z I  11 • •  I OAF I U  I , A S T O
,M m i i i ! ; i ! ' i c*“ “ i : f , TeLA“ F, i : i : : ,.” ,A i;u .A ..'i..zo ...................- ............................................. .
..zo...co,FF,c,,N, o, vaa. at. o.  .
1 6 1  ? 3 i i i n 9 * ? M —  I _______________ f . 2 0 1 . 1 ) 1 ’ • • 1 / 9 * . • !  t o t a l  — > I 1 0 0  l ' / 9 R . * l .
' / / I
1 4 2  ^ : 1 : ; ^ : : % : ; % % M A L , T 9  AND OEFENOANC^  OF CASH F L OWS , T HE R E  . 5  I  9 5 1  M 0 . A . U . T 9  THAT THE M T U R N  " 1 6  "








I HESS THAN 0 *  t S U A L  TO • , F  1 2 . 2 Z W X .  • 1 D C A E A T E *  THAN 0 *  EOLAL TO • . F U . 2 / 1  0 1 . 1 0 0 1  • • •  I / / / / / / I
1 A J  f O * M T « M n S U . * M I H T  CUT r -  A C C A E t M E  E X P t C T E O  A E S U I T S .  • / S Z 1  , A 0  • • •  I / 1 2 1 . A 0  ( • ♦ •  I I
»** / / / / / » ■ .  •PAINT OUT Of WAN CASH FE3*$ I STANDARD DEVIATIONS PEA PEAIOO. • /201. A21 ••• II
IAS rOANAJI/ZM.'CASH PEON1 ,71 , 'CASH FVOV ,AX, • STO.OEV. • , SI • 'STO.OEV. •/ 2 i l . "NIO-VE At 
At ( N O . ' /Z t l .S I • . • I .71.SI*.*I.Tl.SI*.*I.T1, SI* . • II
3D IA A L>t,LIMIT
|AA H*ITEI7,IA7ILOT,1HEANIL*2-II.1MEANIL*2I,STOIL»2-II,STOIL*2I 
|A7 FatNATllll.'Vt. • ,l2,21.AiAl,Fl2.2ll
! ,0» F Ot NA M • l H20I F I,211.'ASSUMING OEPENOANCY OF CASH FLOWS SAMPLE STATISTICS  ................................... .
1 i * ,  FDt MA f l / / / J 2  l ^ M E T ^ P t f  S E N T ^ I I p S c TEO  VALUE •  • .  F 1 2 . 2 / 1 2 1 .  A11  • •  • I / / 1 2 1 . ' P t O F  I T A S I  L I  TV I NOEI
/ 1 2 1 , ' S T A  O A I O  DE V I A T I O N  *  • , P l 2 . 2 / 1 2 X . A i l ' * ' I / I
! I A 9  ^ M l T I / l ' l ! ' C O E F F I C I E N T  OF V A R I A T I O N  •  ' . F 9 . 2 . '  « ' / 1 2 1 . A | l  • • • I / I
; z n r .............................................................................................................................................. ..........................
; , , ,  FORMAT^*?*////A71.'DETAILS nr EXPECTED .RETURN ON TOTAL FUNDS'/ATI,A.I• • • I/A71.AII• . • I / / / / / / / I
5 E „ ,C , .0  ,0  GENERATE . .F S . . . .  PEXCENT PE. ANNO, WHILST EMPLOVEO'/lOl.'.V THE P.C/.CT ANO TO «
ENERATE • ,FS.l, • PERCENT PER ANNUM ON RE-INVESTMENT. ' I
: - J E i i r E H i E E  i i s i . r u r . s s v i i i U i . r s ; ^ ,  — ................    ”  " '  —
2 GOTO 3 1 8
1 m  W 4 1 T £ C ? , 3 1 3 1
i  UT ^ n n i l ' . A S  THE SIMULATION YIELDS A NEGATIVE INTERNAL RATE OF RETURN THE SE' /1A1.'  DETAILS MILL NOE SE GENERATED.'I
WAI TE OUT OF DI SCOUNT  F A C T O R S .
L.0NT1
" ' l l  F J RNAT I  • !  H l T l . ' S I X  MONTHLY DI SCOUNT FACTORS FROM - A D S  TO S O I . ' / I R X . A A .  • • • I / S S I , A A I  •  I I  
I S I  F O R M A T I / l O l l ' P R O f l T  F A C T O R S ' / l O I . l A I ' . ' I / / I
ISA r OR MAT llll^'ll'.Al.'TX'.Al,' H'.Al.'AS'.Al.'AS'.Al.'AS'.AA.'TS'.Al.'SS'.AR,' SS ',11,'IDS',IX,'HE* ,SX,*I2S',|1,'L SS •, SI, 
•lAI'.Sl.'lSS'.Sl.'ltS'iSXi' ITV.IX.'IS*' .Sl.'lSS',l*,»W#l
03 IS', I ■ I.A2M »|
1 5 5  « » l T E I T . l S e l M . I U I S C I I l . « ! . * • 1 . 2 0 1156 F jeHATlI* t* »t*e••I2»?0F*.11
r nt mai I / / LOi.*2,S'.SR.*2 2S' .  SX,*2 Si* t>».*2 AS'.SX.'2St' ,SX ,'2A.', S». '27S'tl»t1 2iS' ,>«. '»SS'.SX,*SOS'. SS.' SIS' .IS. * 121',1






1 . 0 4 7 4  
I . C 7 7 S  L•0476 
1 . 0 1 7 1  I .011%
1 . 0 9 7 1
1 . 0 9 * 0
t . o t e i
L . O ' # /
1 . 0 9 * 3
C D N f .
L . 0 9 * 4  
1 . 0 9 * 9  
L . 0 9 # &
1 . 0 9 * 7  
1 . 0 9 8 8  
L . 0 9 9  1 
I . 0 9 9 0  
C O S T .  
L . 0 9 9 1  
1 . 0 9 9 ?  
L . 0 9 9 1
1 . 0 9 9 4  
L . 0 9 9 5
1 . 0 9 9 6
: o n .
1 . 0 9 9 7  
L . 0 9 9 *  
1 . 0 9 9 9
1 . 1 0 0 9L.1001 I . 100?
L • 1 0 0 7
L . I 00 4
L • I 0 9 6  
L . I  00 7
1 . 1 0 0 9  
L• 1 0 1 0
L . l O l l  I . 101/ 
L . l O l l  
L • 1 0 1 4  
I . 101* 
L . 1 0 1 6  
1 . 1 0 1 7  
1 . 1 0 1 6  
L . l O H  
L . 1 0 7 0  
t .10/1 
L.10/Z  
L . 1 0 '1  
L . 1 0 2 4  
L . 1 0 / 4
L .1024
L . 1 0 I 7
X , * m « t S * . » 1 4 S S l * . ' l * S S l * . « U f  3 « 4 » S 7 f , S M , ' H S S > * e ' W t S X , * 4 0 f / l
DO IS! 1*1.*2 H«!-2
i t *  w u t m . i t u * . < o i s c i i i . k i . * » » . * o >
  ..............
00 160 l« I,*2 
I f  I 2i to .n  it it, i tt i., ioitc2 ii,m .«-i.2o:
       ..
0 0  1 6 2  1 * 1 . M  N-l-2
1 6 2  » * l I l l T , l t t l « , I O I S C 2 l l . * l . * - 2 l . * O I
1*1 i]« Iln r* '.t* ,'L O lt ftciwu.*no*.Ill•.•»//!
'  1 * I ' , 1 * , 1 l t l * , I * , ' I t * ' * 1 * , ' I T * 1 • I * * ' l l 9 *  * 2 1 ,  2 0 *
1)3 t t i  l «  1 , 6 2
161 Zl!I t (T.lttlM.IDItCllI.KI,K-l.20l 
166 F 11**1 Till,•It*.••12,20IH,ft.211
        ...
DC 1 6 *  1 * 1 , 6 2
16* . ’1 111 7,1661".IOIIC1II.*I,**21,*01
* *11,1 ou t  Of *****111*1.
t l » * * t * l ’ * 1 0 0 .  
* " O C O * * * * O t O * * l O O .  
TINI r*.| I MU* 100. 
t t N V * * . t l * < * l , , I O O .  
T | N V * B . T , N V 1 B * 1 0 0 .  
I*Ut***T*0f ***100.  
1 * 0 1 * * . I *  0 1 * * * 1 0 0 .  
t , O F * » * t * M f " , I O O .
I * 0 t * f  • l « O t * F * l O O .  
TIDE * 0 * 1 * 0 1 * 0 * 1 0 0 .
; * * v * * i * i » * * i o o .1*1.**1*1V * « I 0 3 .  
l * t V F * 4 * l V f  * 1 0 0 .  
I t ,  V l - l l l V  1 * 1 3 3 .
i * t V * . l * l V " * 1 0 0 .
l * t v * * l » l V«*t03. 1*1*1*1*1*1*100. *|*.*1**100.
*  l * » *  I * •  1 0 3 .
* [ " * • * ! * V * I  3 0 .
* i f ** i f * i o o .
*10**10*100.
* * 6 * * F 0 * I 0 0 .




r r ■ ■
L . l O i #  
L . 1 0 2 9  
1 . 1 0 ) 0  
l  . 1 0 ) 1  
L.IOW 
L•10))
1 . 1 0 ) 4  
L . l O l h
1 . 1 0 ) 6  
W• 10)7
t . i o i s
1 . 1 0 ) 4  
1 . 1 0 4 9
1 . 1 0 4 1  
L . 1 0 4 2  
L .  1 0 4  )  
1 . 1 0 4 4
I . 1 0 4 )
1 . 1 0 4 6
1 . 1 0 4 7  
L . 1 0 4 8  
W• I 0 4 9  
L • 1 9 ) 0  
L . 1 0 9 1  
D ' i T .
1 . 1 0 ) 2  
;3 ) i .
1 . 1 0 9 9
1 . 1 0 9 7
i . l o s e
1 . 1 0 6 0
1 . 1 9 4 1
: r t i .
1 . 1 0 6 2
1 . 1 0 6 )
1 . 1 0 6 4
1 . 1 0 6 9  
1 . 1 0 6 6  
1 . 1 0 6 7  
1 . 1 0 6 1
1 . 1 0 6 4
1 . 1 0 7 0
1 . 1 0 7 1
1 . 1 0 7 2  
I . 1 0 7 )  
1 . 1 0 7 4  
1 . 1 0 7 9  
1 . 1 9 7 6  
1 . 1 0 7 7  
1 . 1 0 7 1
, L . 1 0 1 0
L . 1 0 S 1  l.1012 
I . 1 0 1 )
Wt  I TC I 
W* 11H 
W 1 I T C I  ttlTEI 
n i l  1 6  I 
W* I I t  1 
Mill I t  I
M i n nwtlTU
M m i n
M *l  TEI 
M i n t  i 
M « i r t i
m u  i nM4IUC
WltBI
M t l I f  I
7 , ) 2 0 1  
7 , ) 2 l l  
7 , 1 2 2 1  
7 , 1 2 4 )  
7 , 3 2 ) 1
7 . 3 2 9 1  
7 , 3 2 6 1
7 . 1 2 9 1
7 . 3 2 9 1  7,1711
7 . 1 2 9 1  
7 , 1 2 4 1
7 . 1 2 9 1  
7 , 1 2 0 1
7 . 1 ) 0 1  
7 , 3 3 1 1
7 . 1 ) 2 1
S 7 * t , O C S I O * , O i e i N , * M T
PF>OCr»e,*EI4V,TAXt.714114 
7 I N VAP
T WD E P P . i A L V P
714V A t  
m 0 E P B , $ A L V S
7 * 0 E P P , $ A L V F
m O E P M . S A L V M
TAOCPO,SALVO
SALVA.SALVl
P 1 P , P I 6 , P I * V , P 1 F . P I 0
PFO
I S S S I l i P 1® 5"ill : :  v ^ u , » . = «  m u ,
* 0 4 * * 7 1 / / / 9 4 X , 1 1 1 1 / 3 1 * . ' E N D  OF J O B . • / 9 9 E , 1 1 1 • • • 1  I
STOP 
END
O M f  4 S : 0 N ^ D I  SCI 1 9 2 , 4 3 1  , O I S C 2 1 6 2 , 4 0 1 , 0 1 9 0 1 6 2 ,  401
. n e w , ,  f a .  » t«* u  t o  . o ,  c u c u u r . o . ,  . m o  o .  « t « c T , «
. I T t S  * f , 0  S t . l  - A N N U M  CASH F L OWS .  _____________
 >  • , F A . 1 / / S C » . ' A
—> '.tA.I-V 101.•
.  . .   > •.,».!//»
.  ___  .  t z i n . ' .  e u u o i A t s  — —
• . F S . I / J S * . 1 *  O T H t N  A S S i t S  1
111
zo*
0 0  I TO * « l . A O  
on I * .
* i . | * z
* 1 . H Z - 1  
I I * . 1-1
i z » . z - z
F « *
R . F / i l O .
F I G . t:I  6 D ISPLAY OF MME RRJSOS





1 0 * S  1 4 +
1 0 6 4  1 7 0
1 0 8 7  
1 0 # #




1 0 + 4  
1 0 + S  C 
1 0 + 4  C 
1 0 + 7  
1 0 + 8  10++ 
n c o  
1101 
1102 
1 1 0 1  
1 1 0 4II os
1 1 0 4
1 1 0 7  1 001  
, 1 1 0 +  1 0 0 2  
,110  +
1 1 . 0  
1 1 1 1  
1 12  
. 1 1 1 1  
1 1 1 4  
* 11 I S  
1 1 1 4  
. 1 1 1 7  C 
.1111 CIII +11201121
1112
4 1 2 1
1 1 2 4
.112*
. 1 1 2 4
. 1 1 2 7
. 1 1 2 8  1 0 3 3  
. 1 1 2 +  1 0 0 4
. 1 1 1 0
O I S C U M l t f t l - U / M S Q f t T f  I . ♦ * ) ) • • !  I t




SUM*OUT I H I  01 S C I 2 e
0 1  * £ N i l  Oh  D I S C I ( 4 2 , 4 0 1 ,  0 1 $ C 2 1 4 2 , 4 0 1 , 0 1  S C I I 4 2 , 4 0 1  
COMMON U I V C 1 . 0 I S C 2 , D I S C I
* # • ( , * AM J S E O  TO GENERATE DI SCOUNT  F 4 C I 0 * S  4 1 1  TO « 0 l .
DO 1 0 0 2  X » l , 4 0  
C J  1 0 0 1  l» l,ll M2.I•<
M l • M 2 “ 1
1 1 - M l - 212-M2-2 
l " K * 4 0  
* • 1 / 1 0 0 .
Dl S C2  I Ml, H l - I . / C  150*7 11 . ♦ i n f i l l




S U * * 0 U T | N I  0 I S C F 3
01  M f N S I O N  D I S C I ( 6 2 , 4 0 1 . 0 I S C 2 1 4 2 , 4 0 1 , 0 1 S C I I 4 2 , 4 0 1
COMMON 0 l S C l . P l S C 2 . 0 f S C *  ...........................
PROGRAM USED TO GENERATE DI SCOUNT  F ACTORS  - I t  T J  - 4 C # .
3 0  1 0 0 4  K«l . 4 0  
DU 1 0 0 1  1 * 1 , * 1  
M 2 • I * 2  
M|«M2-1 
1 1 + M 1 - 2  
I 2 - M 2 - 2  
F *K*—F/100.01SC*1MI,*I-1./IISO*T11.*»I; ***111 
D I S C 3 I M 2 , K 1 * 1 . / I 1 S 0 * 7 l l . + a i > * 1 2 1  





GENERAL INPUT DOCUMENT R R J 5 0 5
A ) P A R A M E T E R S
punching row no
1 m  NUMBER Ot* YFARS IN » ACM SIMULATION
Mt.ivnnuH # /iw rk eitimtiiT mun u iv n c l 1k«i( k  <  M 10C.R Vi ill
f I#l d« li Ml
'# C AI
i 12 ~ rT i"%jnflerstccdd e c i r r c t s
B)  PROJECT INVESTMENTS DURING YEARS 1 TO 3
B U I l O l N O S
^ i r m T n x m T  t : 1p i^od 3 DIOIO





FURNITUREn rn n : 
.
i p  d  o
r
OTHER
" T T T T
C l COST OF CAPITAL FACTORS
1**1lioidi
r rTTi? INPUT DOCUMENT FOR PRO G RAvyE P.RJSC5
5 b C l  I »] o l e
1 1 T I 4 rT i id n 12 n it 15 e  ( ia i» 4 2, i l 21 4 p . . r | . ^ l U U B . 4 , I U
1 4 I? |? r 4 rh / ' 4 - 2 'M  | T " '- b 1 1 I I i h i  I I I J
V .
# ■ ■
Lines 147 to 193 handle the c lea ran ce  of all variab les and a r ra y s  by setting  
them to zero.
L ines 195 to 201 handle the input of all data p repared  by program m e RRJS04 
and at the conclusion of th is operation all data inputs a rc  com plete. P r o ­
gram m e RR.JS05 Is now ready  to generate cash Hows to r each sim ulation.
L ines 202 to 207 ca lcu late  Unit Sales and Turnover value on the b asis  :
Unit Salcs^ Total M arket Size^ x F irm 's  M arket Share^
Turnover^ = Unit Salcs^ x F irm 's  Average Selling P rice^
Lines 209 to 214 ca lcu late  Datum Stock levels in units using the basis :
Finished Datum Stock lovely = Unit Sales^ 4- F inished Stock turn^
Finished St. k Units requ ired  o r  released^ Datum Stock level^ -
Datum Stock level. .t-1
Lines 216 to 222 ca lcu la te  req u ired  production in units and value on the basis  : 
Production In U nits( Unit Sales^ + Units requ ired  by o r re leased
from  Stock t
Total Cost of P roduction (Production In unitn^ x V ariable Cost of
Production) + Total Fixed Production 
Expenses
L ines 223 to 227 ca lcu la te  the average co st of finished goods, and the value of 
datum  inventory on the b a s is  :
Total Value of F inished Goods^ Total C ost of Production^ + (F ini­
shed Datum Stock lovely l  x A verage co s t of F inished G o o d s ^ )  
Average C ost of Finished Goods^ = Total value of F inished Goods^ 4- 
(Production in Units^ * Finished Datum Stock l o v e l y )
Value of F inished Datum Stocky A verage co s t of F inished Gooda^ x 
F inished Datum Stock level^
Value of a ll Datum Stock Value of Finished Datum Stocky x (1 + PFG) 
whore PFG Raw M ateria ls  mod VZ. I. P . Stocks as a decim al 
fraction  of F inished Datum Stock value.
L ines 232 to 235 handle the determ ination  of cost of sa le s  on the basis  :
Cost of Snlest = Unit Sales, x Average Cost ot Finished Gooda^
L ines 238 to 241 de term ine  the not p ro fit before deprecia tion  and tax on the 
b asis  e
T urnov it
L ess  Cost of Sales 
L ess  Total M arketing Costs 
L ess  Total Selling C osts 
L ess  Total O ther Fixed Costs 
L ess  Total O ther V ariable Costs 
(V ariable R ate x Unit Sales)
N et P ro fit before  D epreciation and T ax xxx
L ines 243 to £ 16 handle the cash  flow effect of sh o rt term  investm ents on the 
b asis  :
Value of sh o rt te rm  Investm ents^ = (Total Cost of Production t  
12 x P x C ) -  (Annual T urnover 4- 12 x D )
w here P = P u rch ases  as a decim al fraction  of cost of P ro ­
duction; C = T rade C redit Months; D ™ Debtor Months.
Linos 248 to 382 handle the taxation effects on cash  flows and they provide for 
the following :
i) An Investm ent Allowance and an Initial Allowance on P lant and
E qulpm int, 
il) An Investm ent Allowance on Building, 
and ill) W ear and T ea r Allowances on Buildings, P lant and Equipm ent, 
Motor V ehic les, F u rn itu re  and O ther A sse ts .
Taxable incom e is derived bv deduction of the above from  p ro fit and then
tax payable is determ ined  a s  follows i
Tax Payablef ® Taxable Income x Tax R ate 
Linos 384 to 405 sp lit the annual p ro fit e s tim a tes  into six monthly estirv tie s  
and they d eterm ine the h a lf-y early  cash flow balance a fte r tax paym ents.
The final ad justm ent, between tax payable for a given year and the am ounts 
provisionally  paid , is  assum ed to take p lace in the six  months following the 







Six Monthly P erio d  - 1 1 — - 12— - J iL -
P ro fit befo re  D epreciation and Tax R500 R500 R600
L oss P rovisional Tax Paym ents
based on p revious y e a r 's  Tax (160) (160) (200)
Final adjustm ent for p rev ious year (80) --------------—i§51
Net Cash Flow E E L .
L ines 407 to 419 take into account the cash flow effects of changes in working 
capital req u irem en ts  and the cash  flow effects of long te rm  investm ents.
L ines 421 to 434 handle the Salvage Value effects on cash  flows a t the end of a 
p ro jec t and the re su ltan t tax ad jusunen t caused by the salvaging of investm ents. 
L ines 435 to 543 handle the calculation  of discount fac to rs  via s u b - routines 
"D IS C F I", "D1SCF2", and "DISCF3" (see lines 1070 to 1130) and the calcu­
lation of I .R .O .R . and N. P. V. for each sim ulation.
Lines 551 to 597 handle the p rin t out of all data on each sim ulation , that is ,
each sim u la tio n 's  cash  flow d e ta ils , I .R .O .R . and N. P. V.
L ines 599 to 672 handle the so rting  of the sim ulations accord ing  to ascending
I .R .O .R . and the lis tin g  of these re su lts .
L ines 674 to 683 handle the calculation  of the mean and standard  deviation lor 
the N. P . V. re s u lts  " b ile lines 685 to 689 d eterm ine the mean and standard 
deviation for the cash  flow data p e r period.
Lines 691 to 714 a re  responsib le  for the calculation  of the overall ra te  of re tu rn . 
L ines 716 to 723 ca lcu la te  the to lerance lim its  for the d istribu tion  of N. P . V.
The use  of to lerance lim its  is theo re tica lly  c o r re c t  because one is not in te re s ­
ted in the population 's nT p Tv . but the lim its  for any one outcome a t a given 
, 60probability  level.
L ines 725 to 810 handle the grouping of the I .R .O .R . re su lts  into a frequency 
tab le, while lines 811 to 832 ca lcu la te  the m ean, standard  deviation and coeffi­
cient of varia tion  for this data , and the to lerance lim its  for an individual r e ­
sult a t the n inety-five percen t level.
59. Based on Tax ra te  of forty percen t and ex tra  taxable income of 
R200 from  y ea r to y ea r -  th ere fo re  taxable 'ncom c for periods 
7 /8  -  R600 5 9 /10  * R800.
Lines 836 to 1064 handle the tabulation of all re levan t d a ta , nam ely, overall 
p ro jec t s ta tis tic s , discount facto rs a no p aram eter Inputs. F inally , the 
program m e h as , from  linos 1070 to 1130, th ree sub-rou tines to calculate the 
n ecessa ry  discount fac to rs .
The com m entary is  now com plete and in the next chap ter the final re -  
su its  of the sim ulation su ite  will be considered. It should bo noted that in 
Appendix I full d e ta ils  a r e  given of the sim ulation su ite 's  input requirem ents.
60. G raphically  one can illu s tra te  the range of Individual outcom es
as the shaded a rea  in the following diagram  :
C ontrasting  Confidence and T olerance L im its , one finds m at the 
la tte r  exceed the fo rm er in range.
UNPV
X + 1,96
o f r T
X
w here of * 0,025
CHAPTER 5
A SPECIMEN U U N ^ M l I Hi : INTERPRETATION THEREOF
In many of the illu stra tio n s given in C hapter F o u r, the input data used 
for the specim en run and some of the p re lim inary  outputs w ere given. In this 
ch ap te r, th e re fo re , the outputs of p ro g ram m es RRJSCM and RRJS05 will only 
be d iscu ssed . Although the output of program m e RRJSOl was previously 
given, it will be repeated  in th is chap ter for case  of exposition and com plete­
ness.
F igure 5 : 1 illu s tra te s  the v ariab le  data for sim ulation num ber 1, and 
one see s  from  this that in this case  the p ro jec t is expected to run for eleven 
y ea rn , including year zero . This checks with the d e ta ils  given for 'P roduc t 
L ife ' and 'P lan t L ife ', and the fact that the maximum period for any sim ulation 
is six teen y e a rs ,  including y ea r zero . In this case  the 'P lan t L if- ' is ten 
y e a rs  and therefo re  the inclusion of y ea r zero  extends the p ro jec t to eleven 
y ea rs . A fu rther point to be noted is the effect of the following th ree  conditio­
nal s ta tem en ts , which have been fed into the p ro cess  :
1) If m arket size is g rea te r than o r equal to 200 000 units and m arket 
p rice  is le s s  than H I45. 00, then m arket p rice  m ust be increased  
to R145. 00.
ii) If m ark e t sh are  is le ss  than o r equal to fifty percen t and m arket 
p rice  is g re a te r  than R 245.00 , then m arke t p rice  m ust be reduced
to Rf:45. 00
Hi) if m arke t s ize  is  g rea te r than o r equal to 500 000 units and m arket 
p rice  is le s s  than R240. 00, then m arket p rice  m ust be increased  to
R240. 00.
Exam ination of the data for E m ulation  num ber 1 rev ea ls  that *he auovo 
conditional state , .ca ts  ha\ c been com plied with. The ( i r . t  sta tem ent applies
$u E U U f c U  P H I N T  UUT OF F I NAL  VAAIAf l LE DATA F 0 »  r  «  HUNDRED S l F U L A I K N ; ,
DAI  A F I W r, l H U | A T I O N  NUMBER ##*###*###«###»*##»#
MAk F E T  S I Z E m a r k e t  s h a k e MAKKET p r i c e
YR. U 0 . 0 0 0 . 0 0 0 . 0 0
1 1 1 1  > 7 9 . 9 0 0 . 4 0 1 ) 5 . 0 0
v « . 2 1 1 2 1 9 7 . 0 0 J . 4 0 1 3 7 . 7 0
Y4 . 1 / J l T > 4 . 5 G 0 . 4 ) 1 4 5 . 0 0
Y4. 4 J i  ) / 3 3 .  1 0 0 . 4 0 1 4 9 . 0 0
Y < • 5 3 3  3 2 1 8 . 0 0 0 . 4 1 1 4 5 . CO
V 4 . 4 u 2  3 7 4 . 5 0 0 . 4 1 1 4 5 . 0 0
V * . 7 4 < 2 4 1 7 . 1 0 0 . 4 2 1 4 7 . 9  7
VP . 6 4 4 1 6 2 1 . 6 0 0 . 4 2 1 5 7 . 5 9
v a . 4 u 5  5 v 2 . 3 ) 0 . 4 2 1 5 7 . 5 9
v a . 4 0 * 7 0 9 2 . 0 0 0 . 4 ) 1 6 0 . 7 4
S I L L  1 r *  C . U T M C K  F I X . C . O T H t R  v a r . c .
t » . 0 .  , 0 O . w C 0 . 0 0
YA. I • >oU > 0 0 .  0 0 2 0 0 0 0 0 . 0 0 2 . 0 0
Y4 . 2 1 G 0 9 9 9 9 . 0 0 2 0 0 0 0 3 . 0 ) 2 . 0 2
VK. > 1 7 * 9 1 2 1 . 0 0 2 u O v U U . U L 2 . 0 4
V 8 . 4 2  7 , 4  ) 0 .  >0 2 0 0 ) 0 0 . VO 2 . 0 6
VP . 3 u v 4 7 2  7 . vO 1 l OuOO.OU 2 .  V i
V* . 6 ) J  3 5 2  4 5 . 0 0 1 1 2 5 0 ) . 0 0 2 . 1 0
VA. 7 3 3 7 1 6 2 ) . uO 6 1 ) 7 4 . > # 2 . 1 4
V* • 1 > 4 * 5 1 3 4 .  ji ) 9 2 8 1 . 2 5 2 . 1 9
VA. 3 4 3 0  »* 4 . U 0 0 . 0 6 2 . 2 1
VA . 10 3 4 7 3  7 7 3 . 0 0 o . u o 2 . 2 8
OAT I  FCM S I MUL AT I ON 
# * * * # * * '
NUMBER
YEARS I N  P R O J E C T *  I I
N A N . V A R . C «  
0 . 0 0  
10A.C0 
I l f . 1 2115.>1
1 1 6 . e s  
1 1 8 . 0 1  
u c . j r  
122.i* 
l i e . 9 »  
1 1 2 . 8 6  
1 1 2 . ( 2
PRODUCT L I F E  
1 2 . 0 0  
c . c c  0.00 
0.00 0.00 
c . c c  
0.00 0.00 
o .co  
c .c c  0.00
YEARS I N P R O J E C T *  I I
S I Z E MARK. ' . I  SHA. t t MAKA LT P I  ICE
o . o o 0 . 0 0
V * . ; 2 S >  ♦». *#0 0 . 5 0 1 5 0 . 0 0
VA. 0 . 5 0 1 9 1 . 0 0
VA. ^ 4 ^ 4  7 7 50 0 . 5 0 1 3 3 . 0 0
VA. 4 1 1 6 4 1 . JO V . 5 u 1 5 6 . 0 6
VA. 4 / 1 1 8 7 . 3 0 V . 5 1 1 5 6 . 0 6
VA. 4 9 7 0 5 6 . 0 0 0 . 5 2 1 5 6 . 0 6
VA. 5 2 i  # : » . JO 0 . 5 2 2 4 0 . 0 0
Vi . . 5 4  8 v ) 3 .  i  a 6 . 5 ) 2 4 0 . 0 0
v a . 5 /  >4 1 .  1 3 3 . 5 3 2 4 0 . 0 0
VA. 6 * 4 1 7 2  . CO 0 . 5 4 2 4 0 . 0 0
Va . 6 3 4 )  ' i O.  VO 0 . 5 5 2 4 0 . 0 0
Va . 6«>6k # ’) .  5 0 0 . 6 6 2 4 0 . 0 0
i i l l i t R  I i m . C .
• V A R . C .  
C . O J  
1 0 6 . 0 0  
1 IA • AI 
1 1 1 . 9 1  
1 1 9 . 0 )  
1 2 0 . 2 8  
1 2 2 . 6 9  
1 2 5 . 1 4  
1 2 1 . 2 6  
1 1 5 . 0 1
1 1 4 . 9 8
h r . 4 i
1 2 1 . 9 9
fcN.rirco w. 
o . c n  
s s c o c c . o o
5 5 CCCO. O O 
5 5 C 0 C 0 . C C  
5 7 7 4 9  1 . 5 0  
5 7 7 4 9 9 . 5 0  
6 0 6 ) 7 4 . 0 0
6 1 6 6 9 2 . 2 0
6 1 6 6 9 2 . 2 0  
6 6 8 5 2 6 . 1 0  
6 6 1 5 2 6 . 3 0
PLANT L I F E  
1 0 .0 0  
C. UO 
0.00 
0 . 0 0  
0.00 C.OO 
0.00 
0 . 0 0  0.00 0.00 
0 .00
MAN . F I X E D  C .0.00 
5 S C C C 0 . 0 0  
9 5 C C C C . C 0  
5 5 0 G C O . CO 
9 7 7 4 9 4 . 5 0  
5 7 7 4 9 9 . 4 0  
6 C 6 1 7 4 . 0 0  
6 3 6 6 4 2 . 2 0  
6 ) 6 6 9 2 . 2 0
6 6 8 5 2 6 . 1 0
6 6 8 4 2 6 . 1 0
7 7 2 1 4 6 . 6 0
7 7 2 1 4 6 . 6 0
PLANT L I F E  
1 6 . 0 0
MARKETI NG C .
G. CO 
1 4 C C C 0 . C 0  
1 4 4 1 9 9 . 9C 
l 4 8 4 2 9 . e C  
1 5 2 9 8 1 . 4C
1 4 9 6 9 2 . 1 0
1 4 6 4 7 1 . 1 0  
1 1 1 0 4 1 . 3 0  
1 6 7 8 2 5 . 2 0  
1 5 5 5 7 1 . 8 0  
1 2 8 1 9 2 . 6 0
I NVESTMENT 
7 0 C C C 0 0 . 0 0  
0 . 0 0  
c . c o  
o . c o  
0.00 
C . C C  
0 . 0 0  
9 . C C  
0 .0 0  
o .c o  
0 . 0 0
MARKETI NG C .
c . c o
1 4 0 C O O . O O  
1 4 4 1 9 9 . <C 
1 4 6 5 2 5 . 8 0  
1 5 2 9 0 1 . 4C 
1 4 9 6 9 2 . 1 C  
1 4 6 4 7 1 . 6C
1 1 1 0 4 1 . 1 0  
1 6 7 8 2 9 . 2 0  
1 5 5 5 7 3 . 9 0  
1 2 6 1 9 2 . 6 0
9 2 4 2 6 . 8 1
1 5 2 3 1 9 . 1 0
I NVESTMENT
6 0 0 C C C C . C O
variable NUMBEE
flS 8oon a s  m arket size exceeds 200 000 units a s  is evident from  m arket p rice 
in creasin g  to R145. 00 fo r y ea rs  th re e , four, five and six. In year seven, 
the condition does not apply a s  p rice  exceeds R145. 00. The second and third 
sta tem en ts do not apply a t  any stage to sim ulation number one, as  m arket 
p rice  never exceeds R245. 00 and m ark e t size never equals o r exceeds 
500 000 un its . Before leaving figure 5 : 1 ,  it should be mentioned that all the 
data in th is example have been m anually audited and that th is  audit can be found
in Appendix IV.
F igure 5 : 2 gives the re su lts  for sim ulation number one. From  this 
one o bserves that the p ro jec t is expected to yield a loss before depreciation  
and tux in the y e a rs  one, two, th re e , four and s ix , that the p ro je c t 's  lo sses  
will reduce tax liab ility  "or the com pany as a whole in t - ' f i r s ,  six  y e a rs  and 
that the p ro jec t w ill rcc,u e substan tial outflows in the y e a rs  e ro , one, th ree , 
four, five and six . The net p re sen t value for the p ro jec t is  exp", ted to yield 
-R7 638 184 and that the I .R .O .R . is  expected to be in the xegion of -V.Ot to 
-0 ,9 9  p ercen t per annum . In sh o r t , this sim ulation ind icates that the p ro jec t 
could yield a lo s s ,  and that earn ings may not cover the f ir  n 's  co st of capital.
Once again m ention should be made that these re su lts  have been checked and 
that the d e ta ils  of the m anual audit a re  in Appendix IV.
Having repeat- d the sim ulation p ro cess  one hundred tim es , the final 
re s u lts  of each sim ulation  a re  then sum m arised  in ascending o rd e r of I .R .O .R . 
For the specim en run the re su lts  a r e  given in figure 5 : 3. From  th is  lis t  
one observes that sim ulations 1, 73, 70, 83, and 48 a re  expected to yield less  
Uun the cost of c a p ita l, while sim ulations 11 and 98 a re  expected to e a rn  a 
yield in excess of fo rty -five  p ercen t p er annum . F igure 5 : 4 groups these r e ­
su lts  into a frequency table and show i that the sim ulation has an  expected 
I .R .O .R . of tw enty-six  percen t p e r annum , a standard deviation of 10,7 p e r ­
cent and a coefficient of varia tion  of 41,1 p ercen t. The ninety-five percen t 
to lerance lim its  for the p ro jec t indicate the re tu rn  could be an g rea t as  60,11 
p ercen t o r as  low a s  -14 .11  p ercen t. F igure 5 , 5 gives m ean and standard  devia 
tlon cash  flow s ta tis tic s  p er period  for the p ro jec t as a  whole. F igure 5 : S indi-
• E £ ™ “ = : i =
$
1 I F U 1 A T I 0 N  NUHtU K I 
# * # # # $ # * * # # # * # * * # $ # *
C J i T  Of l UMNUVt * COST OF
r w j u u C T t O N 9 A l E S
—— -  —  -  —— ------------------—
VP . 0 yf) v . O v 0 . 0 0
v » . 1 5 6  7 7 1 9 2 . J O 5 3  , 7  * 9 2 . J J 4 6 9 3 ) 6 5 . 0 0
f t * ? 3 6 f . 6 3 8 ^ . t > 0 6  I  • 9 4 b * / .  0 0 5 5 1 6 1 , 3 3 . 0 0
V * . 3 1 0 7 6 1 /  2 0 . 0 0 1 1 7 1  1 6 4 U . 3 J
V P . 4 . 7 4 M V S  . . 0 0 1 W  TSr.  j . O C 1 6 1 / 3 1  Sc, . 0 0
V* . 5 1 9 7 v 4  > 1 . • VO 2 2 / 1 - 2 3 0 3 . 0 0
V-  • 6 2 0 6 4 1 4 /  t . C G 7 ) 9 2  1 ) 9 0 . 0 0
7 / /  7 4 ^ h  4 ' J .  J O 2 7 1 6 4 1 4 0 . 0 0
V* • 8 2 3 0 2 3 , 7  .  J  > 2 2 9  0 6 4 6 j . O j
v< • 9 2 2 9 4  7 l 2 u . 0 0 3 . 1 6 1 0 4 1 * . OJ 2 2 9 3 6 6 5 0 . UO
i \  • 1 0 2 4 7 4 0 4 " r  ,  0 0 3 ) 8 0 9 1 5 0 . 0 0 2 4 4 3 2 9 2 0 . J O
f t . 11 O . 0 0 0 . 0 0 0 . 0 0
V I . 12 u . u o O . O v 0 . 0 0
V * . 1 3 0 . 0 0 0 . 0 0 u . 0 0
V4 • 14 9 . 0 0 0 . 0 0 0 . 0 0
V * . O . u u 0 . 0 0 0 . 3 0
PRC S£ <T VALUE • - 7 6 ) 8 1 3 4 . 0 0
( »*Or  IT Bf FOHC 
O E P . t  TA*
TAX P A T A B t e  D E B T O R S ,  ! k % l M E * V
C R E D I T O R S  ETC I NVESTMENT
0 .0 0  
- 1 1 1 9 7 2 . 6 0  
- T 8 0 V 2 6 . J O  -441740.60 
- 1 2 9 7 4 0 • 0 0  
0 3 3 7 9 . 7 %  
- 4 1 2 3 * 4 . 9 9  
1 6  3 2 6 4  7 . 0 0  
2 4 6 ' , 3 7 1 . GO
3 G ~ : , 3 1 . 0 9  
% 2 9 0 7 % 2 . 0 O  
0 . 0 0  
0 .0 0  
0 . 0 0  
G.  GO 
o . o o
0 . 0 0  
- 1 4 4 8 4 1 7 . 0 0  
-  7 9 3 4 2 3 . 9 0  
- 6 % 2 9 4 1 . 9 C  
- * 2 6 1 9 6 . 7 0  
- 4 9 0 9 4 6 . 3 0  
- S 3 C S 8 I . 4 0  
6 * U * 6 » . 1 C  
9  6 . , 6 4  , .  1C 
1 S 3 1 S C 4 . 0 0  
6 3 ( 4 7 . CO 
0 . 0 0  0.00 
o . c o  
0 . 0 0  
C . 0 0
n . o o
- 7 7 S 9 1 8 . 9 0  
- * 4 * 6 7 3 . 9 0  
- 1 6 0  » 4 I * . 0 0  
- 2 6 7 1 0 2 1 . 0 0  
-S191S0S.00 
-  3 3 5 2  %l %. 0 0  
- 3 9 6 9 6 1 4 . 0 0  
- 4 2 3 1 6 1 8 . 0 0  
- 4 * 0 3 8 8 6 . 0 0
0 . 0 0
C . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
5 0 0 0 0 0 . o o  
1 ' 0 4 7  7 3 . 0 0  
1 % 3 1 8 4 6 . 0 0
2 7 1 7 3 3 7 . 0 0
4 4 7 6 0 6 6 . 0 0
3 3 0 0 6 1 1 . 0 0  
3 6 6 2 4 1 1 . 9 0
6 2 0 3 2 3 0 . 0 0
6 3 6 1 3 1 4 . 0 0
6 3 7 3 2 3 1 . 0 0
6 7 8 9 2 2 3 . 0 0  
C . 0 0  
0 . 0 0  
O. CO 
0 . 0 0  
0 . 0 0
CASH FICM 
" I C - Y E A R .
* 1 7 9 C 0 0 P . 0 0  
- 1 6 3 1 3 4 1 . C C
1 3 3 7 2 5 6 . 0 0  
-  1 4 6 1 3 / 9 . 0 0
1 2 8 0 6 7 3 . 0 0  
- 9 C 0 7 1 4 . 9 0  
- 3 1 9 2 9 * . 2 0
3 7 2 3 3 U . 0 0  
- 4 4 4 3 3 1 . 5 0  
9 3 ( 1 1 9 . 5C 
6 9 9 4 2 4 . C C  
0 . 0 0  
o . c o  
c .c c  
c . 0 0  
0 . 0 0
CASH F I C 6  
YEAR I N C .
- 5 7 5 C C C 0 . e e  
- 1 : 3 1 3 4 2 . e e  
1 5 * 8 4 1 . 3C 
- 8 C 7 0 1 9 . 9 C  
- 1 1 3 9 9 4 3 . 0 C  
-  3 1 5 4 1 3 . 1 (  
- 2 * 2 0 4 3 . 8C 492659.Ce 
7 I TC 9 t . 4 C  
1 2 8 7 9 5 1 . C C  
l C J e « 4 C . C C  
C . C C  
O . O C  
C . C C  
C . C C  
O . O C
#***# #*#**»*»
. K ' U t  * * 1  I IF " . t l U K I  n  i l t i w c t u  - 0 . 0 1  *- 0 . 0 1  Amu  - 0 . 9 9  P E RC E N T .
Ml. AT I u  I ftUMBE R 2
V*. 0 
VA.  1 
f t. 2 
Y 4 • 1
Y« .  4 
V I .  3
y +
-.T o f  
uc 11 on
1UM1. VIM COST 0 *  
t  s
o ,  ) 0  M . o  I 0 . 0 0#619/^6.01 n 4 f 990 . JO 1 1116 , .00 
6 6 3  Ik # 7 .  30  1 0 6 0 2 # # *  .  0 0  6 3  7^ # I / . 0 0
1^61  ♦>» • - . 0  I 33 * 1 6 3 . 3 3  l l l « > 4  1 * 3 . 0 0
2 l l O v 2 > v . O O  3 Z V '  1 3 ' J . O U  / • ,  , 4 8 * / m . ( J 0  
.
* 4 1  4 ) . 3 0  3 4 4 t . 4 u ‘r 0 .  0 0
D I P . 9 TAX
0 . 0 0
1 2 6 9 1 2 5 . 0 0  
5 9 8 0 5 3 . , 0
1 2 9 6 4 * 5 . 3 0
3 2 1 3 1 3 3 . 0 0
1 6 7 7 3 7 1 . 0 0  
1 5 2 1 7 2 7 .
O . C O  
-  7 2 8 6 2 * .  70  
- 1 8 7 * 2 2 . 8 0  
t t l C C A . O O  
6 6 3 6 6 1 . 9 0  
1 1 2 9 1 6 3 . CO
l OOOOC. OO
1 6 8 0 9 9 4 . 0 0  
2 1 2 5 * 0  1 . 0 0
4 2 7 0 7 1 4 . 0 0
6 4 5 6 0 9 6 . 0 0
8 2 1 1 0 3 9 . 0 0  
* 4 4 1 3 9 3 . 0 0
H ________  9 4 7 1 1 2 2 . 0 0
'*AO.GO 1000134C.00 
• O C 2 C 3 4 0 . 0 0
0 . 0 0  
- 1 3 0 1 3 1 5 . GO 
- 1 3 1 2 1 7 6 . 0 0  
- 2 6 6 7 9 4 4 . 0 0  
- 4 5 3 1 7 1 2 . 0 0  
- 9 3 * 2 0 4 1 . 0 0  
- 5 7 * 7 1 * 1 . 0 0  
- 1 0 1 9 4 4 7 0 . 0 0
c a s h  r t e *
Mi c - Y I A R .
1 5 0 0 0 0 0 . 0 0  
1 7 6 ( 3 7 2 . e c  
1 0 6 4 2 1 9 . CO
1 3 4 4 7 9 4 . 0 0  
• 1 0 0 1 1 3 9 . 0 0  
- 3 2 7 4 1 7 . 5C
3 7 6 6 9 5 . 3 0
9 9 4 8 6 1 8 . 0 0  
- 5 9 0 9 0  3 . 0 0
CASH F L Ch  
YEAR I N C .
-9 c c c c c o .c e
- 1 2 t C 9 l 2 . C C  
3 * 9 5 * 1 . ce
- 8 0 3 2 * 1 .  1 1 
- 7 ) 4 9 1 0 . OC 
4 5 9 2 2 C . C C  
4 4 2 3 9 5 . C C  
9 4 7 1 9 9 7 . 0 C  
8 7 0 I 4 6 1 . C C  •MHIK.CC
r n
SUMMARY Uf i n t e r n a l  RA T E S  O f RETURN ( MO MET PRESENT VALUES.
S I I I UL AT ION RETURN I S I - MET P RE S E NT VALUE*
NUMflE*. '
1 - 0 . 9 4 * - 0 . 0 1 *
7 S 2 . 0 1 1 2 . 9 9 1
7 6 7 . 0 1 * 7 . 5 4 *
» S 7 . 0 1 * 7 . 5 9 *
AS 9 . 0 1 * 9  9 5 *
1 1 . 0 1 * 1 1 . 5 9 *
1 7 1 3 . O W 1 3 . 9 9 4
4 9 1 9 . 1 ) 1 1 1 3 . 5 9 *
7 1 1 l . o u I 1 . 5 9 *
8 4 1 1 . 0 1 * 1 3 . 9 9 *
2 5 1 4 . 0 , t 1 4 . 5 9 4
2 8 1 4 . 0 1 * 1 4 . 6 4 1
1 1 1 4 . 0 1 * 1 4 . 9 9 *
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c a te s  th a t  the  p r o j e c t 's  e x p e c te d  N. P .  V. is  R 2 8 ,1 6  m il l io n ,  tha t i t s  p ro f i ta b i­
lity  in d ex  i s  5 ,3 0 ,  th a t  i t s  s ta n d a rd  d e v ia tio n  i s  high a t  R 2 1 ,2  m illio n  and  th a t 
i t s  c o e f f ic ie n t  o f v a r ia t io n  is  7 5 ,2 7  p e r c e n t .  T h e  n in e ty - f iv e  p e r c e n t  to le ra n c e  
l im i t s  s u g g e s t  th a t th e  p r o je c t  co u ld  e a rn  a  N. P .  V. b e tw e en  -R 5 1 ,3 2  m illio n  
and  R 1 0 7 .6 5  m illio n . F in a l ly ,  f ig u re  5 : 7 s u m m a r is e s  th e  p r o j e c t 's  to ta l 
e x p e c te d  p o te n t ia l ,  n a m e ly  'fu n d s  o f R ll.O O  m il l io n  ca n  b e  In v es te d  fo r  1 5 ,5  
y e a r s  i t  a n  e s t im a te d  o v e ra ll  r e t u r n  of 2) ,2  p e r c e n t  p e r  an n u m .
F o r  c o m p le te n e s s  of e x p o s it io n  f ig u re s  5 : 8 and  5 : 9 ,  w hich  g ive a 
p a r t i a l  i l lu s t r a t io n  o f  th e  d is c o u n t f a c to r s  u se d  In the s im u la t io n ,  an d  f ig u re  
5 : 1 0 , w h ich  r e c o r d s  p a r a m e te r s  u s e d  by th e  s im u la t io n ,  a r c  a ls o  fu rn is h e d .
T u rn in g  now to  th e  in te r p r e ta t io n  of the  r e s u l t s  p ro d u c e d  by  th e  s im u ­
la t io n ,  on e  ca n  d ra w  th e  fo llo w in g  o b s e rv a t io n s  am i co  e l u s io n s .  T h e  g ra p h ic  
i l l u s t r a t i o n s  of the s im u la t io n 's  r e s u l t s  in f ig u re  5 : 11 (i) in d ic a te  th e r e  is  a  
n in e ty  p e r c e n t  c h a n c e  th a t I .R .O .R .  m ay e x c e e d  e ig h te e n  p e r c e n t  p e r  a n n u m , 
w h ile  th e r e  is  a  ten  p e r c e n t  c h a n c e  th a t I .R .O .R .  m ay e x c e e d  f o r ty - tw o  p e r ­
c e n t  p e r  an n u m . In th e  c a s e  o f N . P . V. th e r e  is  a n in e ty  p e r c e n t  c h a n c e  th a t 
N .P .  V. m ay  e x c e e d  R IO  m il l io n ,  w h ile  th e r e  is  a ton p e r c e n t  c h a n c e  th a t  i t  
m ay  e x c e e d  R 6 2 .5  m il l io n .  T h e  c a s h  flow  p a t te r n  of th e  p r o je c t ,  g iv e n  in  
f ig u re  5 : 11 ( ii i) ,  in d ic a te s ,  i -w c v c r , th a t  c a s h  o u tflo w s a r c  q u ite  d e m a n d in g  
w ith  in f lo w s  on ly  b e in g  c .p ec tcd  f ro m  the f ifth  y e a r  o n w a rd s  i T h e  v o la ti l i ty  
o f  c a s h  f le w s , in d ic a te d  by the s h a d e d  a r e a  o f f ig u re  5 : 11 ( i i i ) ,  Is  a l s o  p o s s i ­
b ly  a s e r io u s  c o n s id e r a t io n .  T u rn in g  now to  th e  to le r a n c e  l im its  in  f ig u re  
5 : 12 (1), one o b s e r v e s  th a t s ta t i s t i c a l ly  sp e a k in g  one c o u ld  get a n  I .R .O .R .  
a s  low  a s  - 1 4 ,1 1  p e r c e n t  and  a s  h ig h  a s  f>G ,ll p e r c e n t  a t  0 ,0 2 5 . A s the 
ra n g e  o f  th e s e  s t a t i s t i c s  is  f a r  g r e a t e r  th a n  th a t  in d ic a te d  by the s im u la t io n  
r e s u l t s ,  on e  sh o u ld  v ie w  the to le r a n c e  l im i t s  a s  the  th e o r e t ic a l  e x t r e m e ,  w ith  
m o re  w e ig h t b e in g  g iv e n  to  th e  s im u la t io n  r e s u l t s  a s  on e  I n c r e a s e s  o n e 's  s a m ­
p le  s iz e .  h l T h u s ,  o n  a  s a m p le  o f  m any th o u sa n d s  of s im u la t io n s ,  o n e  m ig h t
61 . S tr ic t ly  sp e a k in g , a s  th e  s a m p le  s iz e  i n c r e a s e s  the to le r a n c e
l im i ts  an d  th e  s a m p le  d is t r ib u t io n  of r e s u l t s  shou ld  m o v e  to w ard  
one a n o th e r .
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ch o o se  to  r e ly  h e a v ily  on  th e  d is t r ib u t io n  of s im u la t io n  r e s u l t s  r a th e r  th an  on 
to le r a n c e  l im i t s .  A n o th e r  in te r e s t in g  c o n s id e ra t io n  i s  s k e w n e s s ,  a s  the to le ­
r a n c e  l im i t s  h a v e  b een  e s ta b l is h e d  u n d e r  the a s s u m p tio n  of n o rm a lity . F ig ­
u r e  5 s 12 'II) in d ic a te s  th a t  the  d is t r ib u t io n  o f p o s s ib le  r e s u l t s  co u ld  he s l ig h t ­
ly  sk e w e d  to  th e  l e f t ,  w h ich  im p l ie s  th a t  the m in im u m  r e tu r n  o f - 1 4 ,1 1  p e r c e n t  
e s ta b l is h e d  w ith  c e n t r a l  l im i t s  m a y  b e  too low . H av ing  c o n s id e re d  the ra n g e  
of l ik e ly  r e t u r n s ,  one is  now in te r e s te d  in a p p r a is in g  th is  r e la t iv e  to  th e  P o lic y  
R is k  P r o f i l e s 62 g iven  in f ig u re  5 : 12 (iv ). T h e s e  s e le c te d  p r o f i le s  in d ic a te  
the  a c c e p ta b le  m a x im u m  r i s k  s ta n d a rd s  fo r  g iven  e x p e c te d  v a lu e s  of I . R . O . R . , 
and a s  su c h  c a n  be u s e d  to  p lo t a n  " e f f ic ie n t  f r o n t i e r " .
,1 0  ,2 0  ,2 0  ,4 0  ,5 0  ,6 0  ,7 0  ,8 0  ,9 0  1 ,0 0
C o e ff ic ie n t o f V a r ia tio n
F ig . 5 : 1 3  -  E ff ic ie n t  F r o n t i e r  and th e  E x p e c te d  V alue of I .R .O .R .
fo r  th e  P r o je c t .
F ro m  th e  ab o v e  It Is  c l e a r  th a t ,  w h ile  th e  p r o je c t  is  e x p e c ted  to  e a r n  
a s u b s ta n t ia l  r e tu r n ,  th is  r e tu r n  Is  in a d e q u a te  r e la t iv e  to  th e  p r o j e c t 's  r i s k  
p r o f i l e .  A c c o rd in g  to  th e  " e f f ic ie n t  f r o n t i e r "  p r o je c t s  y ie ld in g  the  s a m e  r e ­
tu rn  a r e  a v a i la b le  a t  a c o e f f ic ie n t  of v a r ia t io n  o f  on ly  a p p ro x im a te ly  tw e n ty -




 l .R .  O. R
62. T h e s e  a r c  e s ta b l is h e d  by top  m a n a g e m e n t w ith  du e  c o g n iz a n c e
to  the  f i r m 's  o b je c t iv e s  an d  ta s k  an d  p o te n tia l  e n v iro n m e n t. T hey  
a r e  s e t  on th e  b a s e s  o f < p ec  ted  s a m p le  v a lu e s  o f I .R .O .R .
two p e r c e n t  A n o th e r  w ay  of h ig h lig h tin g  th e  s a m e  fa c t  is  to  c o m p a re  the 
P ro b a b il i ty  D is tr ib u tio n  of I .R .O .R .  fo r  th e  p r o je c t  a g a in s t  th e  p o lic y  p ro f i le  
a s  show n in  f ig u re  5 : 12 ( iii) . B e c a u se  th e  p o lic y  p r o f i le  is  in s id e  the  p r o ­
j e c t 's  p r o f i l e ,  the  p r o je c t  shou ld  be d is m is s e d  a s  i t s  r e tu r n  is  in a d eq u a te  
r e la t iv e  to  r i s k .
F ro m  the  ab o v e  th e  c o n c lu s io n  th a t sh o u ld  be d ra w n  is  th a t th e  p r o je c t  
sh o u ld  no t b e  a p p ro v e d  a s  i t  h a s  a n  in a d e q u a te  r e tu r n  r e la t iv e  to  r i s k .  If, 
h o w e v e r ,  new  in fo rm a tio n  m a k e s  it p o s s ib le  to  r e d u c e  so m e  oi th e  u n c e r ta in ty  
o v e r  c e r ta in  s t r a t e g ic  e l e m e n ts ,  th e  s im u la t io n  shou ld  be r e r u n  in  o rd e r  to  
rc q u a n tify  r e t u r n  and  r i s k .  E ven  i f ,  h o w e v e r ,  r e tu r n  r e la t iv e  to  r i s k  had 
b e e n  s a t i s f a c to r y ,  th e  a d v e r s e  c a s h  flow  p a t t e r n  fo r  the  p r o je c t  m ay  h av e  s t i l l  
r e n d e re d  the p r o je c t  u n fe a s ib le .  T h is  c o n c lu s io n  h ig h lig h ts  the  p o in t r a i s e d  
by L e r n e r  & R a p p a p o r t  in  " L im i t  D .C . F . in  C a p ita l  B u d g e tin g ."
B e fo re  c lo s in g  th is  c h a p te r ,  a d v a n ta g e  can  be ta k e n  o f the  s im u la t io n 's  
r e s u l t s  to  i l l u s t r a t e  the  p o in t m a d e  p r e v io u s ly  th a t  y ie ld  on a n  in v e s tm e n t is  
m e a n in g le s s  an d  d e c e p t iv e  w ith o u t the  q u a n tif ic a tio n  o f r i s k .  In th is  c a s e  the  
m e an  y ie ld  i s  e x p e c te d  to  b e  tw e n ty -s ix  p e r c e n t  and  y e t  w hen one q u a n tif ie s  
the  p r o j e c t 's  r i s k  one f in d s  th a t th e  y ie ld  i s  in a d e q u a te . In f a c t ,  th e  ' E ff ic ie n t 
F r o n t i e r "  in f ig u re  5 : 13 in d ic a te s  th a t f o r  th e  s a m e  r i s k  le v e l ,  th e  f irm  c a n  
u n d e r ta k e  in v e s tm e n ts  w ith  a m e a n  y ie ld  o f  a t  l e a s t  th i r ty - f iv e  p c i  c e n t  p e r  
an n u m . T h e  s p r e a d  o f l ik e ly  r e s u l t s  th u s  b e c o m e s  a key  I s s u e  in  e v a lu a tin g
any  p r o j e c t .
CHAPTER 6
SU G G ESTED  IM PR O V E M E N T S T O  TH E PR O B A B ILISTIC  
____________________ SIM U LA TIO N  M O D E L _________________
B e fo re  h an d lin g  th e  im p r o v e m e n ts ,  tw o  c o r r e c t io n s  shou ld  be m e n tto n -  
i. o n e  in v o lv e s  the  o v e r  sta tem «  : 't  o f th e  m a x im u m  n u m b e r of y e a r s  in  the 
p . .  j e t  by  on e  y e a r  (se e  f ig u re  5 . L  and  th e  o th e r  i n v o l v e  a sp e ll in g  e r r o r  
in  the " P a r a m e t e r  C o n tro l"  ta b u la t io n  (se e  f ig u re  5 : 10). Both o f 'h e s c  w ill 
n a tu ra lly  b e  c o r r e c te d  a t  th e  tim e  o f in c lu d in g  an y  im p ro v e m e n ts .
In itia l Inv e s tm e n t  V a r ia b le
T h is  s t r a t e g ic  v a r ia b le  is  in c lu d ed  a s  one g lo b u .a r  am o u n t and  is  su b ­
se q u e n tly  b r o k e n  dow n by m e a n s  o f  a  p e r c e n ta g e  a n a ly s i s .  T h is  a p p ro a c h  
m a y  be c o n s id e r e d  r e s t r i c t i v e  b e c a u s e  the e le m o n  s  o f the  in v e s tm e n t a r e  
f ix e d , w h e r e a s  in p ra c V *  S so m e  u n c e r ta in ty  m ay  e x i s t  o v e r  the  e le m e n ts  of 
th e  to ta l in v e s tm e n t.  T h u s ,  o n e  co u ld  h av e  a n  In itia l in v e s tm e n t w ith  p o ss ib ly  
tw o o r  m o r e  fe a s ib le  b r e a k  d ow ns r e la t iv e  to  th e  e le m e n ts  t
1) B u ild in g s ,
2) P la n t an d  E q u ip m e n t,
3) V e h ic le s ,
4) F u r n i t u r e ,
5) O th e r .
T h is  s u g g e s ts  th e r e f o r e ,  th a t  one im p ro v e m e n t w ould  be to  a llo w  fo r  
e a c h  c a te g o r y  of in v e s tm e n t to  b e  a  s e p a r a te  s t r a t e g ic  v a r ia b le  in s te a d  o f one 
g lo b u la r  a m o u n t , w h ich  is  su b se q u e n tly  b ro k e n  dow n a c c o rd in g  to  a p e rc e n ta g e
a n a ly s is .
K andom  N u m b er G e n e ra to r
A t one atiigo  in  th e  d e v e lo p m e n t o f  the s im u la t io n  s u i t e ,  th e  ra n d o m  
n u m b e r  g e n e r a to r  w as s u s p e c t ,  but a c h i - s q u a r e d  t e s t  u l t im a te ly  p ro v e d  th a t 
the ra n d o m  n u m b e rs  w e re  s a t i s f a c to r y .  T he c h i - s q u a r e d  t e s t ,  w h ich  is  in ­
c lu d e d  in A pp en d ix  I II , gave  th e  fo llo w in g  r e s u l t s  :
X2 * 7 ,0 2
o b s e rv e d
x 2 1 6 ,9 0  a t  -  0 ,0 5
e x p e c te d
G r o w t h and  In f la tio n  F a c to r s ,
T h e s e  a r e  t r e a te d  a s  c o n . ta n t  f o r  a l l  s im u la t io n s ,  and th e r e f o r e  th e  
In h e re n t u n c e r ta in ty  in v o lv ed  in  th e s e  e s t im a te s  o f g -o w in  an d  in f la tio n  is  not 
q u a n t if ie d . O n e  c a n  e a s i ly  c o n c e iv e  o f  m a n a g e m e n t w ish in g  to  e x p r e s s  th e se  
f a c to r s  by m e a n s  of p r o b a b il i ty  s t a t e m e n ts ,  a s  w a s  done w ith  th e  o th e r  s t r a t e ­
g ic v a r i a b le s .  In s h o r t ,  th e  su ite  c o a id  ba Im p ro v e s  by p ro v id in g  fo r  ra n d o m  
s a m p lin g  of th e  g ro w th  an d  in f la tio n  f a c to r  d is t r ib u t io n s .  T h e  one c o m p ’ ic a -  
t io n  i s ,  h o w e v e r ,  w h e th e r  one cou ld  u s e  the s a m e  d is t r ib u t io n s  th ro u g h o u t 
th e  l if e  o f the  p r o je c t .  B e c a u se  of th e  p ro d u c t l i f e  c y c le  e f f e c ts  th is  m ay  no t 
be  fe a s ib le  in  w h ich  c a s e  o n e  w ould h a v e  to  c o n s id e r  d i f f e r e n t  d is t r ib u t io n s  
f o r  d i f f e r e n t  p e r io d s .  T h is  w ould b e c o m e  an  u n fe a s ib le  m o d if ic a tio n  a s  one 
w ould  h av e  to  in c r e a s e  th e  p ro b a b il i ty  d is t r ib u t io n s  to  be sa m p le d  by s e v e r a l  
h u n d re d . P o s s ib ly  one so lu tio n  w ould  be to  p ro v id e  on ly  fo r  d is t r ib u t io n s  
p e r  t im e  p e r io d  fo r  s e le c te d  v a r i a b l e s ,  fo r  in s ta n c e  m a rk e t  s i z e ,  m a rk e t  
s h a r e ,  m a rk e t  p r ic e  , v a r ia b le  c o s t  o f p ro d u c tio n  e tc .
T h e  te n ta t iv e  c o n c lu s io n  to  b e  d ra w n  Is th a t  so m e  fo rm  of s a m p lin g  
o f th e  g ro w th  an d  in f la tio n  f a c to r  d is t r ib u t io n s  s e e m s  J u s t i f ia b le ,  p a r t i c u la r ly
on  a s e le c t iv e  b a s is .
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P ara m e te r Inputs
T h e s e  a r e  fed Into the  s im u la t io n  o n c e , and a r c  t r e a te d  a s  c o n s ta n t 
fo r  a l l  p e r io d s .  I t i s  p o s s ib le  th a t a  ch a n g e  in  p a r a m e te r s  c a n  b e  f o r e c a s t  
f ro m  t im e  to  tim e  in  w hich  c a s e  the a b i l i ty  to  ch a n g e  c e r t a in  p a r a m e te r s  is  
d e s i r a b le .  T a k e  fo r  In s ta n c e  the  ta x  r a t e ,  one co u ld  p r e d ic t ,  in  five  y e a r ly  
c y c le s ,  th a t  th e  r a t e  w ill c h a n g e . T h is  s u g g e s ts  th a t a n  im p ro v e m e n t c a n  b j  
o b ta in e d  by a l lo w in g  fo r  p a r a m e te r s  to  ch a n g e .
P r o je c t  B udget
A lthough  th is  a s p e c t  i s  n o t r e a l ly  p a r t  o f th e  s im u la t io n  s u i t e ,  i t  is  an 
a d d itio n  w h ich  co u ld  h a v e  m u ch  p r a c t ic a l  v a lu e . O ne w ould  u se  the  s im u la ­
tion  d a ta  to  p r o je c t  a b u d g e t fo r  the  p r o je c t ,  so  th a t  a c tu a l  p e r fo rm a n c e  c a n  
be m o n ito re d  fo r  e f f e c t iv e n e s s .  By m e a n s  of th is  b u d g e t,  m a n a g e m e n t shou ld  
be a b le  to  e f f ic ie n tly  and  e f fe c tiv e ly  c o n tro l  th e  p r o j e c t 's  im p le m e n ta tio n  and 
i ts  c o n tr ib u t io n  to  th e  f i r m 's  w o rth .
F in a l ly ,  i t  sh o u ld  b e  m e n tio n e d  th a t  the  ab o v e  im p ro v e m e n ts  a r e  in  
the m a in  f e a s ib le  and  shou ld  not p o s e  an y  m a jo r  p ro g ra m m in g  d if f ic u lty .
CHAPTER 7
SURVEY IN TO  SOUTH A FR IC AN  C A P IT A L  BUDGETING 
P R A C T IC E S ________________ ...
T h e  s ix ty - s e v e n  c o m p a n ie s ,  g iven  in  A ppend ix  I I ,  w e re  d ra w n  fro m  the 
o p u la tio n  o f South A fr ic a n  f i r m s  s i tu a te d  in J o h a n n e s b u rg . T h e  s e le c tio n  
w a s  to k en  f ro m  toe B u s in e s s  S c h o o l 's '”1 m a il in g  l i s t ,  w ith  du e  c o g n iz a n c e  b e in g  
g iv en  to  o b ta in in g  a  good c r o s s - s e c t i o n  of f i r m s .  Of th e  s ix ty - s e v e n  f i t  m s 
r e q u e s te d  fo r  n in te r v ie w , th i r ty - n in e  p e r c e n t  g ra n te d  an  in te rv ie w  an d  w e re  
in te rv ie w e d , s ix te e n  p e r c e n t  r e f u s e d  in te r v ie w s ,  th i r t y - th r e e  p e r c e n t  d id  n o t 
r e p ly ,  and  tw e lv e  p e r c e n t  a g re e d  to  be in te rv ie w e d  b u t fo r  p r a c t ic a l  r e a s o n s ,  
w o re  no t. M  A pp en d ix  II c o n ta in s  full d e t a i l s  o f the f i r m s  in c lu d e  in  th e  s u rv e y .
T h e  s u rv e y  q u e s t io n n a i r e ,  a s p e c im e n  o f w hich  is  a l s o  in c lu d ed  in  
A pp en d ix  I I ,  w a s  a d m in is te r e d  a t in te rv ie w s  co n d u c te d  by th e  w r i t e r  w ith  a 
f in a n e ia l e x e c u t iv e  o f e a c h  f i rm .  T h e  d e ta i le d  r e s u l t s  r  f the  s u rv e y  a r e  g iven  
in  A p p en d ix  II and in  th is  c h a p te r  a s u m m a ry  of th e s e  w ill b e  fu rn is h e d  and 
d is c u s s e d .  In too d i s c u s s io n ,  p e r s p e c t iv e  W ill b e  d ra w n  on  toe  im p l ic a t io n s  
o f  the  s u r v e y , a s  to  :
1) th e  r e a l i ty  o f toe  m o d e l 's  a s s u m p tio n s ,  I ts  p r a c t ic a b i l i ty  and  its  
u s e f u ln e s s ,
2) p o s s ib le  b a r r i e r s  to  im p le m e n ta tio n  of th e  m o d e l,
aixl 3) th e  need  f o r  e d u c a t io n a l p r o g r a m m e s  in  o r d e r  to  r e n d e r  th e  s im u ­
la tio n  te c h n iq u e  e f fe c tiv e .
(S3. U n iv e r s i ty  o f th e  V V itw ate rsran d .
64. F o r  in s t a n c e ,  th e  r e p ly  w as e i th e r  r e c e iv e d  to o  la te  o r  th e  in te r  
v iew  w a s  g ra n te d  o u ts id e  th e  J o h a n n e s b u rg  a i c a .
T he m e a n  s c o r e  an d  s ta n d a r d  d e v ia tio n  to  q u e s tio n  one a r e  r e s p e c ­
tiv e ly  6 ,1 5  an d  1 ,1 2 .  T h is  in d ic a te s  th a t m o s t  f in a n c ia l e x e c u t iv e s  a r e  a w a re  
o f  th e  im p o r ta n c e  c f  c a p i ta l  in v e s tm e n t d e c is io n s  to  the  o v e r a l l  lo n g  te rm  
s u c c e s s  o f th e i r  f i r m s .  N o tw ith s tan d in g  th is  h o w e v e r , the  m e a n  s c o re  on 
q u e s tio n  tw o ^ ' w a s  lo w e r  a t  5 ,6 1 ,  w h ich  im p l ie s  th a t  in v e s tm e n t a n a ly s i s  is  
found to  be im p o r ta n t  b u t so m e  s c e p t ic is m  p o s s ib ly  e x i s ts  on how  m ean in g fu l 
a n d  e f fe c tiv e  a n a ly s i s  i s .  O ne r e c a l l s  on  th is  p o in t the  s ta te m e n t  m ad e  by
th e  p r e s id e n t  o f  a  l a r g e  in te rn a t io n a l  c o m p a n y , r e p o r te d  in  C h a p te r  tw o. T he
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m e a n  s c o r e  of 4 ,3 5  fo r  q u e s tio n  th r e e  in d ic a te s  th a t the ab o v e  c o n c lu s io n  of 
s c e p t i c is m  m a y  b e  v a l id ,  a s  m o s t f in a n c ia l e x e c u t iv e s  find th e ir  a p p r a is a l  
te c h n iq u e s  in a d e q u a te  to  so m e  d e g r e e .  W hen q u e s tio n e d  on th e  ad quacy  
o f th e i r  p r e s e n t  a p p r a i s a l  te c h n iq u e s ,  the la c k  o f r i s k  q u a n tif ic a tio n  w as  h ig h ­
lig h te d  a s  s ig n if ic a n t .  T h e  r e s p o n s e s  w e re  a s  fo llow s :
M ean  S ta n d a rd  D ev.
i) C o n s is te n c y  in  a p p l ic a tio n  of te c h n iq u e s  5 ,3  1 ,7
li) U s e  o f D isc o u n tin g  te c h n iq u e s  4 , 6  2 ,1
lii)  In c lu s io n  of R isk  C o n s id e r a t io n s  3 ,7  2 ,1
iv) Q u a n tif ic a tio n  o f R is k  2 ,1  1 ,4
F ro m  th e  ab o v e  s c o r e  i t  is in te r e s t in g  to  o b s e rv e  th a t  p r e s e n t  v a lu e  
te c h n iq u e s  a r c  no t a s  w id e ly  u se d  a s  m ig h t b e  e x p e c te d . T h e  h igh  s ta n d a rd
65. W hat i s  the  im p o r ta n c e  of C a p ita l  In v e s tm e n t d e c is io n s  to  the  
o v e r a l l  lo n g  te r m  s u c c e s s  o f y o u r  co m p an y  ? (S ca le  1 -  7);
7 -  E x tr e m e ly  im p o r ta n t .
66. How I m p o r ta n t  is  In v e s tm e n t A n a ly s is  to  p r o p e r  a p p r a is a l  o f y o u r  
c a p i ta l  p r o je c t s  ? (S ca le  1 -  7 ); 7 = E x tre m e ly  im p o r ta n t
67. How a d e q u a te  do  you find  y o u r  p r e s e n t  m e th o d s  o f In v e s tm e n t 
A n a ly s is  ? (S cale  1 -  7); 7 H igh ly  a d e q u a te .
68. In w h a t a r e a s  do you find  y o u r  p r e s e n t  m e th o d s  in a d e q u a te  (if any) ? 
(S ca le  1 -  7 ); 7 H igh /G ood .
d e v ia tio n  s u g g e s ts  th a t so m e  f i r m s  n e v e r  u t i l i s e  p r e s e n t  v a lu e  te c h n iq u e s , 
w h ile  o th e r s  on ly  u t i l i s e  th e m  o c c a s s io n a l ly .  Q u e s tio n  five  in d ic a te s  th a t 
w h ile  m o s t  f i r m s  a r e  a w a re  o f "B o o k  r e t u r n " ,  " P a y b a c k " , " P r e s e n t  V alue 
T e c h n iq u e s " , " D e g re e  o f  N e c e s s i ty " ,  on ly  s ix ty - tw o  p e r c e n t  know of the 
" P r o f i t a b i l i ty  In d ex "  and  on ly  f i f ty - fo u r  p e r c e n t  know  o f " P r o b a b i l i s t ic  
D isc o u n te d  C a sh  F low  T e c h n iq u e s " .  R e s p o n s e s  to  q u e s tio n  f iv e  (p a r t  a) in ­
d ic a te  th a t  a l l  th e  f i r m s  u s e  tw o o r  m o re  c a p ita l  p ro d u c tiv ity  m e a s u r e s ,  w ith  
" P a y b a c k " ,  " P r e s e n t  V a lu e " , "B o o k  r e tu r n "  an d  " D e g re e  o f N e c e s s i ty "  b e in g  
the m o s t  p o p u la r  w ith  r e s p e c t iv e ly  e ig h ty -o n e  p e r c e n t ,  s e v e n ty - s e v e n  p e r c e n t ,  
s ix ty -n in e  p e r c e n t  an d  s ix ty - f iv e  p e r c e n t  o f the  f i r m s  in te rv ie w e d . T h e  r e s ­
p o n se  to  the " P r o b a b i l i s t ic  D isc o u n ted  C a s h  r 'low  T e c h n iq u e s "  w a s  m o s t d i s ­
a p p o in tin g , w ith  o n ly  e ig h t p e r c e n t  o f th o s e  in te rv ie w e d  h a v in g  e v e r  u se d  so m e  
a p p ro a c h  a t  q u a n tify in g  r i s k .  O f th o se  th a t  d id ,  m o s t  of them  u se d  the tech-- 
n iq u e  o f  th e  " W o r s t .  E x p ec ted  a n d  B e s t"  e s t im a te s  o f r e tu r n .
Q u e s tio n  s ix 70 q u e r ie d  the f e a s ib i l i ty  o f a l lo c a t in g  p r o b a b i l i t ie s  to  key 
v a r i a b l e s ,  and  th e  a f f i r m a t iv e  r e s p o n s e  w a s  n in e ty - s ix  p e r c e n t .  T h is  is  
h e a r te n in g  a s  on e  o f  the  m a jo r  c r i t i c i s m s  r a i s e d  a g a in s t  th e  p ro b a b i l i s t ic
69. a) W hat a r e  y o u r  p r e s e n t  m e th o d s  o f a p p r a is a l  (B lo c k s  A) ?
b) W hat o th e r  m cthcxls o f  a p p r a i s a l  a r e  know n by you (B lo ck s B) ?
7 0 . Do you  th in k  i t  is  p r a c t ic a l ly  f e a s ib le  to  a l lo c a te  p r o b a b i l i t ie s  to  
e s t im a te s  o f key  f a c to r s  su c h  a s  :
T o ta l M a rk e t S ize  
M a rk e t  S h a re  
S e llin g  P r i c e
M a rk e tin g  C o s ts  (e x c e p t S e llin g )
S e llin g  C o s ts  ( in c lu d in g  D is t .  C o s ts )
F ix ed  M a n u fa c tu r in g  C o s ts  
V a r ia b le  M ai u f a c tu r in g  C o s ts  
In v e s tm e n t C o s ts  
L ife  o f P ro d u c t  
L ife  o f P la n t
s im u la t io n  techV .que i s  th a t  f i r m s  w ould  find th is  ta s k  im p o s s ib le .  T h e  s u r -
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v ey  in d ic a te s  th a t th is  c r i t i c i s m  i s  un founded . Q u e s tio n  se v e n  in d ic a te s ,  
w ith  a  m e a n  s c o re  of 5 , 3 ,  th a t th e  q u a n t if ic a tio n  of r i s k  by m e a n s  o f p ro b a b il ity  
l im i t s  w ould  be u s e fu l .  T h e  low  s c o r e  s u g g e s ts ,  h o w e v e r , th a t th e^cx ac t 
m e a n in g  o f th is  in fo rm a tio n  m ay  no t be u n d e rs to o d . Q u e s tio n  e ig h t  p r o ­
d u c e d  so m e  s u r p r i s e s .  T h e  m e a n  s c o re  to  p a r t  (a) w a s  b , 1 w h ich  s u g g e s ts  
th a t  m o s t  f i r m s  a r c  a w a r e  of th e  im p o r ta n c e  of in f la tio n  and  y e t on ly  f o r ty -  
s ix  p e r c e n t  d o  a n y th in g  a b o u t i t .  O f t h e s e , m o s t  o f th e m  em p lo y  in fla tio n  
f a c to r s  to  th e  v a r io u s  c o m p o n e n ts  o f  c o s t .  T h e  r e s p o n s e  to  p a r t  (b) s u g g e s ts  
th a t  the  m a jo r  p o r t io n  o f the f i r m s  in te rv ie w e d  do  not know  how to  p ro v id e  fo r  
the  " in f la t io n "  c o n tin g e n c y . T h e  r e s p o n s e  to  q u e s tio n  n in e  ' r e v e a l s  th a t 
m o s t  f i r m s  d o  ta k e  in to  a c c o u n t ,  w h e re  a p p r o p r ia t e ,  a n  in i t ia l  p e r io d  o f  low 
p r o f i ta b i l i ty .  Q u e s t io n  te n ? l  r e v e a l s  th a t  m o s t  f i r m s  u s e  I .R .O .R .  o r  the
71. If th e  r e s u l t s  o f th e  s im u la t io n  w e r e  d is c o u n te d  on a  p r e s e n t  v a lu e  
b a s is  an d  r i s k  w as  q u a n t if ie d ,  w ou ld  you find it u se fu l /
E x a m p le  o f w hat is  m e a n t : You w ill be to ld  th a t th e  In te rn a l
R a te  of R e tu r n  a t  95 % p r o b a b il i ty  l im i t s ,  w ill be l e s s  th a n  x %
b u t  g r e a t e r  th an  y  % , w ith  a n  e x p e c te d  r a t e  o f  z %. ( s c a le  1 - 7 ) ;
7 = V e ry  u s e fu l .
72 . a) Do y o u  c o n s id e r  in f la tio n  a n  im p o r ta n t  c le m e n t  w h en  e v a lu a tin g
c a p i ta l  p r o je c ts  ? (S cale  1 -  7): 7 = V ery  im p o r ta n t ,  
b) If s o ,  how  do  you  p ro v id e  fo r  i t  7
73. W hen e v a lu a tin g  a p r o je c t  do  you  a llo w  fo r  a n  in i t ia l  p e r io c  of p r o ­
d u c t e s ta b l i s h m e n t  ? F o r  e x a m p le ,  do  you  a llo w  fo r  s a le s  to  
b u ild  up  o v e r  a p e r io d  o f sa y  6 - 2 4  m o n th s  ?
74 . W hen s e le c t in g  b e tw e e n  a l t e r n a t iv e  p r o j e c t s ,  w h icn  a r e  a t  a c c e p ­
ta b le  le v e ls  of p r o f i t a b i l i ty ,  do  you  c h o o s e  th e  one w h ich  h a s  ?
T h e  h ig h e r  r a t e  o f  r e tu r n  ,
T h e  o n e  w ith  th e  lo n g e r  l i f e ,
T h e  on e  w h ic h , a lth o u g h  lo w e r  in  r e tu r n ,  h a s  m o r e  c o n s ta n t 
an n u a l c a s h  f lo w s .
T h e  o n e  w h ic h , a lth o u g h  lo w e r  In r e t u r n ,  h a s  a  q u ic k e r  p a y b a c k , 
O th e r  (p le a s e  sn e c ify )
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d u r a t io n  of a p r o je c t  w hen  s e le c t in g  b e tw e e n  m u tu a lly  e x c lu s iv e  a l te r n a t iv e s .  
T h is  r e s p o n s e  w a s ,  h o w e v e r ,  q u ite  a c a d e m ic  b e c a u s e  m o s t f i r m s  a d m it  th a t 
th ey  r a r e l y  g e n e r a te  a l te r n a t iv e s .  T h is  p r a c t ic e  m u s t s u r e ly  be su b -o p tim a l 
to  a  c o u n try  lik e  South A f r ic a ,  w h e re  in v e s tm e n t p la y s  su c h  an  im p o r ta n t  p a r t  
in  i t s  eco n o , l ie  d e v e lo p m e n t. Q u e s tio n  e le v e n 70 h ig h lig h ted  th e  co n fu s io n  
w h ich  e x i s ts  >. -tw een  N. P . V. and  I .R .O .R .  a s  s e le c t io n  m e a s u r e s .  T h ir ty -  
e ig h t p e r c e n t  o f  th e  f i r m s  w e r e  no t s u r e  of the  c o m p lic a tio n  c a u s e d  by the 
" r e - in v e s tm e n t  r a t e "  w h ile  s ix ty - tw o  p e r c e n t  im p lied  th a t th ey  d id . Oe no 
o c c a s s io n ,  h o w e v e r ,  d id  an y  f in a n c ia l e x e c u tiv e  q u e ry  the  r e la t io n s h ip  betw een  
the  f i r m 's  c o s t  of c a p i ta l  and  i t s  r e - in v e s tm e n t  r a l e ,  b e fo re  a n s w e r in g  th is  
q u e s tio n . T h is  s u g g e s ts  th a t  th is  i s s u e  i s  n o t w e ll u n d e r s to o d . E ig h ty - f iv e  
p e r c e n t  o f th e  f i r m s  s ta te d  , in  r e s p o n s e  to  q u e s t io n  tw e lv e  , th a t  th ey  u s e  a 
" C u t-o f f "  r a t e  to  a p p r a i s e  the  s u i ta b i l i ty  o f an  in v e s tm e n t. T he d e te rm in a t io n  
o f th is  r a t e  w a s ,  h o w e v e r ,  in  m any  in s ta n c e s  in tu itiv e . F o r tu n a te ly ,  so m e  
e n l ig h te n m e n t on  th e  p a r t  o f the  l a r g e r  f i r m s  d id  e x i s t  and  i t  w a s  in te r e s t in g  
to  no te  th a t in th e s e  c a s e s  it  w a s  q u ite  c o m m o n  to  r e l a t e  the  "C u t-o ff"  r a t e  to 
the  f i r m 's  lo n g  te r m  e a r n in g s  and g ro w th  o b je c t iv e s ,  w h e th e r  they  b e  e x p l ic i t  
o r  im p lic i t .  A n o th e r  in te r e s t in g  p o in t r a i s e d  by th is  q u e s tio n  w a s  th a t  so m e 
c o m p a n ie s  u s e  th e  c o s t  o f  c a p i ta l  a s  th e  " C u t-o f f"  r a t e  w h ich  im p l ie s  th a t 
fun d in g  of a l l  In v e s tm e n t o p p o r tu n i t ie s  is  p o s s ib le .  T h is  a t t i tu d e  c o n c e rn in g  
a v a i la b i l i ty  o f funds is  q u ite  r i f e  w ith  South A f r ic a n  b u s in e s s  a s  Is  con v ey ed  
by the  r e s p o n s e  to  q u e s tio n  th i r t e e n 77 . F o r ty - tw o  p e r c e n t  o f th e  f i r m s  co n ­
s id e r  th a t th ey  do  n o t h a v e  a  c a p i ta l  r a t io n in g  c o n s t r a in t .  O ne q u e s tio n s  the
75. W hen a p p r a is in g  p r o je c t s  do  you th in k  it  i s  m o re  c o r r e c t  to  u se  
the N. P . V. + P ro f i ta b i l i ty  Index th a n  the  In te rn a l  R a te  o f R e tu rn  
b e c a u s e  o f th e  c o m p lic a tio n  c a u s e d  by th e  " e - in v e s tm e n t  r a t e  ?
76. D o es  y o u r  c o m p a n y  u s e  a  " C u t-o f f "  r a te  o f r e tu r n  an d  if s o ,  how
d o e s  it d e t e r m in e  th is  r a t e  ?
77. D o es  y o u r c o m p an y  fix  a n  an n u a l a m o u n t fo r  c a p ita l  e x p e n d itu re  ?
r e a l i s m  o f th is  a s s u m p tio n  an d  i t s  p o s s ib le  a d v e r s e  e f f e c ts  on th e  in v e s tm e n t 
d e c is io n .  Of the  f i r m s  th a t  do  r e c o g n is e  th e  c a p ita l  r a t io n in g  c o n s t r a in t ,  
m o s t  o f th e s e  a l lo c a te  fu n d s in  o n e  o f  two w ay s  . O n e , r e p la c e m e n ts  then  
e x p a n s io n s  o r  tw o , a c c o r d in g  to  a  s u b je c t iv e  s c a le  o f  n e c e s s i ty .  T he f i r s t  
a p p ro a c h  h a s  on e  s e r io u s  d e f e c t ,  i t  d o e s  not r e c o g n is e  the d e c lin e  s ta g e  o f a 
p ro d u c t l in e .  T h e r e  is  no r e a s o n ,  in  th e  w r i t e r ’s  o p in io n , to  a s s u m e  th a t a  
v ia b le  b u s in e s s  w ill  co n tin u e  to  be s o ,  an d  th e r e fo r e  ec o n o m ic  a p p r a is a l  of 
r e p la c e m e n ts  sh o u ld  n o t be c o n s id e r e d  a n  u n n e c e s s a r y  ta s k . T h e  in ad eq u acy  
o f  the  " d e g re e  o f n e c e s s i ty "  a p p ro a c h  h a s  p re v io u s ly  b ee n  d e a l t  w ith ,  and  i t  
s u f f ic e s  to  s ta te  th a t i t  sh o u ld  be d is p e n s e d  w ith . T h e  u s e  of a  ra n k in g  
s y s te m  a c c o r d in g  to  " t e r m in a l  v a lu e "  sh o u ld  be u s e d  fo r  r a t io n in g  p u rp o s e s  
fo r  a l l  p r o je c t s  th a t  c a n  he e c o n o m ic a l ly  q u a n tif ie d . " D e g re e  ot n e c e s s i ty "  
sh o u ld  o n ly  he u s e d  fo r  th o se  in v e s tm e n ts  th a t c a n n o t b e  e c o n o m ic a lly  q u a n ti­
f ie d . Q u e s tio n  f if te e n 79  r a i s e d  th e  im p o r ta n t  i s s u e  o f m a n a g e m e n t 's  r e c e p ­
tio n  to  th e  d e s ig n e d  p r o b a b i l i s t ic  s im u la t io n  m o d e l. T h ir ty -o n e  p e r c e n t  o f 
th e  f i r m s  b e lie v e d  th e i r  d i r e c t o r s  w ou ld  Is? " s c e p t ic a l  ", f i f ty - fo u r  p e r c e n t  
b e l ie v e d  th e i r  d i r e c t o r s  w ould  b e ' l m p r e s s e d " , w h ile  f if te e n  p e r c e n t  though t 
th e i r  d i r e c t o r s  w ould  be " v e r y  im p r e s s e d " .  T h is  fa v o u ra b le  r e s p o n s e  cou ld
78. Q u e s tio n  14 : If y o u r  c o m p an y  d o e s  fix  a n  annua l C a p ita l B u d g e t,
how  d o e s  it  r a t io n  o u t th is  a m o u n t ?
7!i. How d o  you  th in k  y o u r  B o a rd  o f D i r e c to r s  w ill r e a c t  to  a  P ro b a b i­
l i s t i c  C a p ita l B u d g e tin g  te c h n iq u e ,  o n c e  they  a r e  w e ll In fo rm e d  on
th e  te c h n iq u e  ?
W ill y o u r  D i r e c to r s  b e  : i) S c e p t ic a l
II) I m p re s s e d  
Hi) V ery  I m p re s s e d .
an d  w ill th ey  find  th e  te c h n iq u e  
i> too  s o p h is t ic a te d  and  p r a c t ic a l ly  u n f e a s ib le ,
ii)  O .K . t/Ut s t i l l  no t a s  m ean in g fu l a s  th e  p r e s e n t  te c h n iq u e s  
u se d  by y c o m p a n y , 
i l l )  a w o rth w h ile  im p r o v e m e n t ,
iv) a  v e r y  s ig n i f ic a n t  Im p ro v e m e n t w h ich  w ill go a  lo n g  w ay to  
a s s i s t  m a n a g e m e n t in  m a k in g  sou n d  in v e s tm e n t d e c is io n s .
b e  in te r p r e te d  to  m e a n  th a t  m o s t  f i r m s  a r e  c o n s c io u s  of th e i r  in ad eq u acy  a t  
q u a n tify in g  r i s k  and  th a t  th ey  w ould  w e lc o m e  an y  new  te c n n iq u e s  th a t  m ay 
h e lp  in  th is  a r e a .  T h e  s c e p t ic a l  th i r ty - o n e  p e r c e n t ,  h o w e v e r ,  c a n n o t be ig ­
n o r e d ,  fo r  t i c y  s ig n a l th e  need  fo r  a n  e d u c a tio n a l p ro g ra m m e  a s  p a r t  o f the 
im p le m e n ta tio n  s c h e m e .
A t th e  end  o f e v e r y  in te rv ie w  ea ch  r e s p o n d e n t  w a s  r e q u e s te d  to  c o m m e n t 
o n  any  a s p e c t  w h ich  no c o n s id e r e d  fu n d a m e n ta lly  im p o r ta n t  to  s u c c e s s fu l  c a p i­
ta l b u d g e tin g . T h e  c o m m e n ts  w e re  m o s t  e n lig h te n in g  and  the fo llo w in g  w e re  
th e  m o s t  s ig n i f ic a n t ,  in  the  w r i t e r 's  op in ion .
T h e  G ro u p  F in a n c ia l  M a n a g e r  o la i ge f i rm  s ta te d  : " . . . .  one of the  
g r e a te s t  p r o b le m s  is  th e  s t a r t in g  p o in t o f a  pi q e c tio n .  A p e r s o n  too  e a s i ly  
a s s u m e s  th a t  g ro w th  w ill ta k e  p la c e  f ro m  th e  p r e s e n t  le v e l .  P e r h a p s  the 
p r e s e n t  le v e l  is  a r t i f i c i a l ly  to o  h ig h  and  th e r e f o r e  a  d ro p  m u s t  b e  ex p e c ted  
b e fo re  g ro w th  w ill bo a c h ie v e d ."  D la g r a m m a t ic a l ly ,  th e  q u e s tio n  p o sed  by
th is  in d iv id u a l w a s  :
Y e a r s
F ig . 7 : 1  -  I l lu s t r a t in g  th e  B a se  Y e a r  D ile m m a .
T h e  G ro u p  C o n t r o l l e r  o f a la r g e  f i rm  m a d e  the fo llo w in g  sc a th in g  
c o m m e n ts  : "M an y  in v e s tm e n t  a p p r a i s a l s  a r c  a  f a r c e  b e c a u s e  d a ta  Is  b u ilt 
up  to  s u p p o r t  a  d e c is io n  a l r e a d y  ta k e n . A l te r n a t iv e ly ,  e m o tio n a l in v o lv e m e n t 
in  t r y in g  to  p le a s e  th e  'B o s s ' r e a d e r s  m any  a p p r a i s a l s  s u s p e c t .  " W hen 
q u e s tio n e d  on  how  to  o v e rc o m e  th e s e  d i f f i c u l t i e s ,  th e  in d iv id u a l r e p l ie d  : 
"S om ehow  on e  m u s t  g e t to  know th e  p e o p le  Invo lved  in  m a k in g  e c a s t s  and
th e  b a s is  of th e i r  e s t im a te s .  In th is  w ay one c a n  m ak e  a llo w a n c e  w h e re  
n e c e s s a r y .  Id e a l ly ,  o f c o u r s e ,  o b je c tiv ity  sh o u ld  be s t r iv e n  fo r ;  p o s s ib ly  
one sh o u ld  c o n s id e r  e m p lo y in g  o u ts id e  in v e s tm e n t a n a ly s t s .  T h is  w ill a l s o  
a s s i s t  in  d o in g  aw ay  w ith  p ro -c o n c e iv e d  o p in io n s ."  F in a l ly ,  th is  ind iv id u al 
sp o k e  on the  la c k  of e x p o s u re  o f m is ta k e s  : " U n le s s  a  b ig  b lu n d e r  is  m a d e , 
s i le n c e  r e ig n s  on  the  a c tu a l  r e s u l t s  a c h ie v e d  by a n  in v e s tm e n t. W ith  b ig  
b lu n d e r s ,  h o w e v e r ,  w e sp en d  c o n s id e r a b le  e f f o r t  and m o n ey  try in g  to  c o n v e r t
th e m  in to  p ro f i ta b le  in v e s tm e n ts ."
T h e  C h ie f  A c c o u n ta n t o f a l a r g e  in v e s tm e n t f i rm  s ta te d  : "O n e  o f the
g r e a t e s t  o b e ta c lM  to o b je c tiv e  n s s c M m o n t  o f in v e s tm e n t o p p o r tu n it ie s  i s  the  
la c k  o f b u s in e s s  s t a t i s t i c s  in South  A f r ic a ."
T h e  Financial M a n a g e r  o f  n l a r g e  manufacturing firm an Id : "O ne of 
our d ilem m a, la  obtaining Information a b o u t our m a rk e t  envtroament and I t ,
future needs."
T h e  F in a n c ia l  D ir e c to r  o f a  l a r g e  m e rc h a n d is in g  o r g a n is a t io n  a d m itte d  : 
. 'I f  one is  t r u th f u l ,  one o f  the m a jo r  o b s ta c le s  to  good in v e s tm e n t d e c is io n s  is  
s im p ly  ig n o ra n c e .  T o o  m any  e x e c u t iv e s  a r e  ta k in g  in v e s tm e n t  d e c is io n s  w ith ­
o u t r e a l ly  u n d e r s ta n d in g  the e c o n o m ic s  o f  an  in v e s tm e n t o p p o r tu n i ty ."
T h e  s u r v e y  h a s  g iv en  so m e  In s ig h ts  in to  South A fr ic a n  C a p ita l B u d g e t- 
l n ,  p r a c t i c e ,  an d  i t .  m a jo r  d e f ic ie n c ie s .  It h a ,  c o n f irm e d  th a t  th e  g e n e ra tio n  
o f  p ro b a b il i ty  d is t r ib u t io n s  fo r  s t r a t e g i c  v a r i a b le s  is  f c a s ib o  an d  th a t  m a n a g e ­
m e n t  w ould find  probability l im i t s  o f I .R .O .R .  and N .P .V .  u s e fu l .  It h a s  
a l s o  r a i s e d  the  " h u m a n  s id e "  o f th e  c a p ita l  b u d g e tin g  p r o c e s s  a s  a  m a jo r  o b ­
s ta c le  on th r e e  f r o n t s ,  s u b je c t iv i ty ,  s c e p t i c is m  and  ig n o ra n c e .  W ith  t h e . ;  
in s ig h ts  on e  c a n  now p ro c e e d  to  d e v is e  an  im p le m e n ta tio n  s c h e m e  fo r  the
s im u la t io n  m o d e l.
CHAPTER 8
DESIG N  O F  AN IM PL E M E N T A T IO N  SCH EM E FOR TH E 
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A lthough  th is  s im u la t io n  m o d e l m ay  be c o n s id e re d  w e ll d e s ig n e d  and 
e f fe c tiv e  in the  a c a d e m ic  s e n s e ,  i t s  p r a c t ic a l  s u c c e s s  w ill be m e a s u re d  by 
i t s  u s e fu ln e s s  to  m a n a g e m e n t. If th e  m o d e l a s s i s t s  m a n a g e m e n t to  b e t te r  
e v a lu a te  a n  in v e s tm e n t o p p o r tu n ity  an d  th u s  r e d u c e s  the  n u m b e r  of w ro n g  
d e c is io n s  m a d e ,  th en  th e  m o d e l w ill b e  bo th  a c a d e m ic a l ly  and  p r a c t ic a l ly  
s u c c e s s f u l .  M uch  o f th e  p r a c t i c a l  s u c c e s s  w ill d ep e n d  o n  how w ell the  m o d e l 
i s  im p le m e n te d . F o r  im p le m e n ta tio n  to  be e f fe c tiv e  it m u s t  in fo rm  th e  " U s e r s "  
o f  why th is  a p p ro a c h  is  p r e f e r a b le  to  o th e r s  p r e s e n t ly  u s e d ,  w h a t f a c i l i t i e s  
th is  a p p ro a c h  o f f e r s ,  how  th e  m odel o p e r a te s  an d  w h a t in p u ts  a r e  r e q u ir e d ,  
and  f in a l ly ,  th e  l im i ta t io n s  o f the  m o d e l. T h e  need  fo r  a  sound  e d u c a tio n a l 
p r o g ra m m e  is  q u ite  o b v io u s  f ro m  th e  a b o  c o m m u n ic a tio n  sp e c if ic a tio n . A 
m a jo r  c o n s id e r a t io n  in  th e  Im p le m e n ta tio n  s c h e m e  i s  th e r e f o r e  one of e d u c a ­
tio n . T h e  n e x t c o n s id e r a t io n  i s  how  th is  m o d e l is  to  b e  f i t te d  in to  th e  C a p ita l 
E x p e n d itu re  C o n tro l  p r o c e s s  of a  f i r m .  T h e  f in a l c o n s id e r a t io n  is  u te c h n ic a l 
o n e ,  th e  in s ta l la t io n  o f and  te s t in g  o f th e  s im u la t io n  s u i te .
E d u c a tio n a l P ro g ra m m e ^
O w ing to  th e  g e n e r a l  c o n fu s io n  th a t  a p p e a r s  to  e x i s t  o v e r  c a p i ta l  p r o ­
d u c t iv ity  m e a s u r e m e n t ,  th e  e d u c a t io n a l  p r o g ra m m e  sh o u ld  in c lu d e  a g e n e ra l  
r u n  th ro u g h  bo th  c a p i ta l  p r o d u c tiv ity  m e a s u r e m e n t  and r i s k  q u a n t if ic a tio n .
T h e  re v ie w  g iv e n  in  C h a p te r  T w o co u ld  s e r v e  th is  p u r p o s e ,  w ith  a p p r o p r ia t e ­
ly  s e le c te d  c a s e s  b e in g  u se d  to  e m p h a s is e  the  v a r io u s  p o in ts  m ade  in the  
c h a p te r .  O n ce  a  f i rm  g r a s p  h a s  b e e n  o b ta in e d  o f  th is  a r e a ,  th e  P r o b a b i l i s t ic  
S im u la tio n  M odel d e v e lo p e d  in  th is  d i s s e r t a t i o n  shou ld  be d is c u s s e d  a t  le n g th . 
P a r t i c u l a r  a t te n t io n  sh o u ld  b e  g iv en  to  w h a t f a c i l i t i e s  an d  a d v a n ta g e s  th is  
m o d e l o f f e r s  an d  w h a t a r e  i t s  l im i ta t io n s .  T h e  on e  l im ita t io n  th a t  m u s t  be
r> W I ! ■«»1
s t r e s s e d  I s  th a t th e  m o d e l Is  a n  In fo rm a tio n  too l a  ml not a  p a n a c e a  to  a l l  c a p i­
t a 1 In v e s tm e n t p ro b le m s  and e r r o r s .  N or c a n  it  r e p la c e  ju d g e m e n t a s  the 
p a r a m o u n t  e le m e n t in  in v e s tm e n t d e c is io n  m a k in g .
W hen u n d e r s ta n d in g  h a s  r e a c h e d  a  r e a s o n a b le  le v e l ,  th e  e x e c u t iv e s  
m u s t  be g iv en  a n  o p p o r tu n ity  to  e x p e r im e n t  in d iv id u a lly  o r  in  g ro u p s  w ith  the  
s im u la t io n  te c h n iq u e . T h is  sh o u ld  no t on ly  o b ta in  d e e p e r  u n d e rs ta n d in g  b u t 
a l s o  c o m m itm e n t to  th e  s im u la t io n  te c h n iq u e . F u r th e r m o r e ,  d u r in g  th e s e  
e x p e r im e n ts  im p ro v e m e n ts  m ig h t be fo r th c o m in g . F in a l ly ,  th e  e d u c a tio n a l 
p r o g r a m m e  m u s t b e  s e e n  a s  a n  o n -g o in g  p r o c e s s  an d  a  c o n ta c t p o in t m u s t  be 
e s ta b l is h e d  in the  M a n a g e m e n t S e r v ic e s  D e p a r tm e n t fo r  a l l  q u e r ie s  on the
sc h e m e .
T h e  sc h e d u lin g  o f the  e d u c a tio n a l p ro g ra m m e  shou ld  b e .  in  the  w r i t e r 's  
o p in io n , o v e r  a p e r io d  o i a  w e e k  o r  tw o , in  o r d e r  to  a llo w  p a r t i c ip a n ts  s u f f i­
c ie n t  t im e  to  in te r a c t  o v e r  th e  p o in ts  r a i s e d  a t  th e  s e m in a r s .  T h e  p r o g ra m m e  
cou ld  b e  a r r a n g e d  to  c o v e r  th e  p e r t in e n t  a s p e c t s  a s  fo llow s :
-  "R e v ie w  of C a p ita l H udgeting  T e c h n iq u e s  P a r t  I" 
(90 m in u te s )  -  Q u e s tio n  T im e  (3 0 m in u te s)
-  "R e v ie w  of C a p ita l B u d g e tin g  T e c h n iq u e s  P a r t  II" 
(90 m in u te s )  -  Q u e s tio n  T im e  (30 m in u te s )
_ " T h e  Im p o r ta n c e  of R is k  Q u a n tif ic a tio n '
(60 m in u te s )  -  Q u e s t io n  T im e  (30 m in u te s )
-  " M e th o d s  o f  R is k  Q u a n tif ic a tio n "
(90 m in u te s )  -  Q u e s t io n  T im e  (30 m in u te s )
-  " T h e  P ro b a b i l i s t ic  S im u la tio n  T e c h n iq u e "
(90 m in u te s )  -  Q u e s tio n  T im e  (30 m in u te s )
"A n  E x p e r ie n c e  in  R unn ing  th e  S im u la tio n  
P a r t  I" (L o a d in g  the  d a ta )  (45 m in u te s )
7) G ro u p  E x e r c i s e  II -  "A n  E x p e r ie n c e  in  R unn ing  th e  S im u la tio n
P a r t  II"  (D isc u s s io n  of r e s u l t s  w ith  e a c h  
g ro u p ) (45 m in u te s )
1) S e m in a r  I
2) S e m in a r  II
3) S e m in a r  III
4) S e m in a r  IV
5) S e m in a r  V
6) G ro u p  E x e r c i s e  I -
T h e  S im u la tio n  M odel a s  a  s u b - s y s te m  o f the  C a p ita l E x p e n d itu re  C o n tro l 
P r o c e s s ________ _________________________________________________________
T h e  C a p ita l Ex] n d itu re  C o n tro l p r o c e s s  i s  r e s p o n s ib le  fo r  d e v o l jp lu g  
in v e s tm e n t  o p p o v tijn itie s  and  fo r  t i ie ir  e v a lu a tio n ,  im p le m e n ta tio n  a r d  c o n tro l .  
A s  p a r t  o t the  e v a lu a tio n  p r o c e s s ,  in v e s tm e n ts  m u s t  be a p p r a is e d  an d  i t  i s  to 
th is  a c t iv i ty ,  te c h n ic a l ly  te r m e d  C a p ita l B u d g e tin g , th a t the  S im u la tio n  M odel 
b e lo n g s . N a tu r a l ly ,  th e  s im u la t io n  m o d e l w ill on ly  su it  a  c e r ta in  c a te g o ry  
o f  in v e s tm e n ts ,  n a m e ly  l a r g e  in v e s tm e n ts  o f c r i t i c a l  Im p o rta n c e  to  a  f i r m 's  
lo n g  te r m  s u r v iv a l .  F a t new  in v e s tm e n ts  and r e p la c e m e n ts  w hich  a r e  s m a ll  
in  v a lu e ,  a s im p le r  a p p r a is a l  te ch n iq u e  ie  re c o m m e n d e d , n a m e ly  th e  u s e  of 
N. P .  V . and  I .R .  O .R . In th e  c a s e  of n o n -q u a n tif ia b lc  s t r a t e g ic  in v e s tm e n ts ,  
e c o n o m ic  ju s t i f ic a t io n  w ill n o t lie p o s s ib le  and  th e r e f o r e  a  su b je c t iv e  s c a le  of 
" n e c e s s i t y "  w ill h a v e  to lie d ev e lo p e d  to  e n s u r e  th a t  su ch  in v e s tm e n ts  a r e  
e s s e n t i a l  and p r o p e r ly  s c h e d u le d . S c h e m a tic a l ly ,  th is  C a p ita l B ud g e tin g  
S y s te m  c a n  lie r e p r e s e n te d  a s  fo llo w s :
L a rg e  R isk y  
In v e s tm e n ts
S m all
I n v e s tm e n ts
S tra te g ic
In v e s tm e n ts
I .R .O .  R .
P r o p o s a ls
S im u la tio n
M odel
F ig . 8 : 1 -  C a p ita l B u d g e tin g  S y s te m .
In o r d e r  to  g ive  e f f e c t  to  the  a b o v e  C a p ita l B u d g e tin g  S y s te m , m a n a g e ­
m e n t sh o u ld  se n d  o u t a d i r e c t iv e  d e f in in g  e a c h  c a te g o ry  of In v e s tm e n t an d  it  
sh o u ld  in s t r u c t  th e  C a p ita l E x p e n d itu re  C o m m itte e  to  e n s u r e  th a t a l l  p r o p o s a ls  
a r e  e v a lu a te d  a c c o r d in g  to  th is  s y s t e m ,  e x c e p t u n d e r  e x te n u a tin g  c i r c u n .  ' t e s .
I n s ta l la t io n  and T e s t in g  of S im u la tio n  S u ite
T h e  in s ta l la t io n  of th e  s im u la t io n  s u ite  sh o u ld  n o t p o se  an y  m a jo r  
d if f ic u lty  a s  i t  h a s  b e e n  w r i t te n  in  F o r t r a n  IV , w hich  i s  co m m o n  to  m o s t  c o m ­
p u te r s .  N a tu r a l ly ,  m in o r  c h a n g e s  w ill b e  n e c e s s a r y  a s  e a c h  c o m p u te r  
in s ta l la t io n  h a s  i t s  ow n id io s y n c r a s ie s .  O n ce  in s ta l la t io n  h a s  b e e n  e ffec ted , 
tw o t e s t s  w ill b e  n e c e s s a r y .  A c h i - s q u a r e d  t e s t  to  c h e c k  the ra n d o m n e s s  
of the  ra n d o m  n u m b e r  g e n e r a to r  an d  a  sp e c im e n  ru n  to  t e s t  the fu n c tio n in g  of 
the s u i te .  T h e  s p e c im e n  r u n  c a n  b e  v e r i f ie d  by c o m p a r is o n  w ith  the ru n  
g iven  in  th is  d i s s e r t a t i o n  a s  th e  l a t t e r  h a s  b ee n  m a n u a lly  a u d ite d .
CHAPTER 9
SUM M ARY AND CONCLUSION
T h e  d i s s e r t a t io n  1x3gan  by s t r e s s in g  th e  im p o r ta n c e  o f sound In v e s tm e n t 
d e c is io n s  w ith  the p o in t th a t  b ad  in v e s tm e n t d e c is io n s  co n  no t only  c r ip p le  a 
f i rm  b u t h a m p e r  a n a t io n 's  e c o n o m ic  d e v e lo p m e n t. B r i ta in  is  a  c a s e  in  point*, 
e v id e n c e 80 s u g g e s ts  th a t  i t s  low  g ro w th  r a te  s in c e  th e  w a r  is  no t d u e  to  the 
la c k  o f in v e s tm e n ts  b u t to  th e i r  q u a lity . T h is  p e r s p e c t iv e  on  c a p ita l  in v e s t­
m e n t gave o n e  a s e n s e  o f  u rg e n c y  to  d e v e lo p  to o ls  by w h ich  to  m a k e  b e t te r  
d e c is io n s .  In q u e s t  o f th e s e  to o ls ,  m u c h  r e s e a r c h  h a s  ta k e n  p la c e  an d  in  
C h a p te r  T w o the  r e s e a r c h  w a s  r e v ie w e d  in  o r d e r  to d ra w  in s ig h t in to  the p r e ­
s e n t  s ta te  o f  the  " a r t " .  T h e  d i f f e r e n t  c a p i ta l  p ro d u c tiv ity  m e a s u r e s  w e re  
e x a m in e d  an d  m o s t  o f  th e m  w e re  found to  b e  d e f ic ie n t  in  a t  l e a s t  one m a jo r  
r e s p e c t ,  th e  tim e  v a lu e  o f m o n e y . T h e  u s e  o f p r e s e n t  v a lu e  te c h n iq u e s  lik e  
N. P . V . and  l . R . O . R .  w e r e  found to  be s u p e r io r  and  th ey  w e re  e n d o r s e d  a s  
the  m o s t e f fe c tiv e  y a r d s t i c k s  o f c a p ita l  p ro d u c tiv ity .  T h e  c o n fu s io n  b e tw een  
N .P .V .  and  l . R . O . R .  w a s  c l a r i f ie d  and  th e  c o m p le m e n ta ry  n a tu re  o f the  two 
m e a s u r e s  w a s  s t r e s s e d .  In fa c t  th e  two m e a s u r e s  w e re  s t i l l  found to  la ck  
in  one im p o r ta n t  d im e n s io n ,  th e  " r e - in v e s tm e n t  c o n s id e ra t io n "  and th e re fo r e  
a new  m e a s u r e  w a s  in tro d u c e d  to  q u an tify  th e  e f f e c ts  o f r e - in v e s tm e n t ,  the 
m e a s u r e  W as d e fin e d  a s  th e  O v e ra l l  R a te  o f R e tu r n .  A t th a t s ta g e  o f  the  r e ­
v iew  i t  w a s  c l e a r  th a t  a l l  th e  a c a d e m ic  s ta n d a r d s  fo r  c a p i ta l  p ro d u c tiv ity  
m e a s u r e m e n t  had  b e e n  s a t is f ie d  and  th a t f u r th e r  d e v e lo p m e n ts  In th is  a r e a  
w e r e  u n n e c e s s a r y .  O ne h ad  r e a c h e d  the  u l t im a te  fo r  p r a c t ic a l  p u rp o s e s .
N o tw ith s ta n d in g  th is  h o w e v e r ,  one b e c a m e  d e s p o n d e n t b e c a u s e  p r e s id e n ts  
o f  l a r g e  f i r m s  w e re  unh ap p y  a b o u t th e  a c tu a l  pay  off o f  th e i r  In v e s tm e n t d e c i ­
s io n s .  T h e  p ro b le m  b e c a m e  q u ite  c l e a r ,  r i s k  w a s  no t b e in g  q u a n tif ie d  and
80 . P . E .P .  -  • c i t .
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th e r e fo r e  a  g iv en  r e tu r n  w a s  q u ite  m e a n in g le s s .  T he q u e s tio n  p o se d  w as  how 
to  q u an tify  r i^ k .  A re v ie w  , o f the  im p o r ta n t  d e v e lo p m e n ts  in th is  a r e a ,  took 
p la c e .  Mav.y of th e  a p p r o a c h e s  w e re  d is m is s e d  a s  e i th e r  im p r a c t ic a l  o r  in ­
a d e q u a te . T h e  " H e r tz  ty p e "  s im u la t io n  w a s ,  h o w e v e r , one e x c e p tio n  and  it 
w a s  s u b s ta n tia te d  a s  a f fo rd in g  m uch  of th e  n eed ed  in fo rm a tio n  in  the a r e a  of 
r i s k  q u a n t if ic a tio n . T h e  a p p ro a c h  a p p e a re d  to m ak e  a  m a jo r  b re a k - th ro u g h  
and  it  w as  a d o p te d  a s  the  b e s t  a p p ro a c h  a v a ila b le  so  f a r ,  and  a s  s u c h , the 
d i s s e r t a t io n  s e t t le d  on  a p p ly in g , w ith  m o d if ic a tio n , th e  s im u la t io n  te c h n iq u e  
f o r  th e  q u a n t if ic a tio n  of r i s k  u n d e r  South A fr ic a n  c o n d itio n s .
In C h a p te r  T h re e  a  s y s te m s  d e s ig n  w a s  d e v e lo p e d  fo r  a  m o d e l to  
e v a lu a te  r i s k y  in v e s tm e n ts  w h ich  w ou ld  in c o rp o r a te  th e  b e s t  te c h n iq u e s  r a i s e d  
in  the  p re v io u s  c h a p te r .  C h a p te r  T h re e  a l s o  d is c u s s e d  th e  p r in c ip le s  of 
c a s h  How g e n e ra t io n .  In the  fo llo w in g  c h a p te r  th e  d e s ig n e d  s im u la t io n  su ite  
w a s  d is c u s s e d  and  fu ll d is p la y s  o f th e  p r o g ra m m e s  w e re  g iv en . A sp e c im e n  
r u n  of the s u i te  w a s  th e n  e x a m in e d  an d  a n  in te r p r e ta t io n  o f the  r e s u l t s  w a s  g iven . 
T h e  r e s u l t s  show ed  th a t  n o tw ith s ta n d in g  a  m e a n  I .R .O .R .  o f tw e n ty -s ix  p e r ­
c e n t ,  th e  p r o je c t  w a s  no t a c c e p ta b le  b e c a u s e  i ts  r e tu r n  w as  too  low fo r  the 
r i s k  in v o lv ed . T h e  p r o j e c t 's  c a s h  How p a t te r n  w a s  a l s o  c r i t i c i s e d .
C h a p te r  S ix  s u g g e s te d  p o s s ib le  im p ro v e m e n ts  to  the s im u la t io n  su ite .  
C h a p te r  S ev en  r e p o r te d  the  f in d in g s  of the  s u rv e y  in to  "S ou th  A fr ic a n  C a p ita l 
B ud g e tin g  P r a c t i c e s " ,  an d  d re w  f ro m  th e s e  f in d in g s  im p o r ta n t  c o n c lu s io n s  
fo r  th e  im p le m e n ta tio n  s c h e m e  d is c u s s e d  in the  fo llow ing  c h a p te r .  T he p r o ­
p o se d  im p le m e n ta tio n  s c h e m e  w a s  th en  e x a m in e d , and  th e  e d u c a t io n a l p r o ­
g ra m m e  w a s  found to  be th e  m o s t  Im p o r ta n t  e le m e n t  to  s u c c e s s fu l  im p le m e n ­
ta tio n .
By w ay of c o n c lu s io n  to  th is  d i s s e r t a t i o n ,  on e  m ig h t find  it  a p p r o p r ia te  
to  a s k  : "A nd w h e re  to  f ro m  h e r e ? "  In th e  w r i t e r 's  o p in io n , the  p r o p e r  
m e a s u r e m e n t  o f r e tu r n  an d  a m e a n s  o f q u a n tify in g  r i s k  a r e  now bo th  p o s s ib le .  
W hat is  now r e q u ir e d  is  c o n c e n tra t io n  on im p ro v in g , n o t tech n o lo g y  a s  su c h  
b u t d a ta  in p u ts  an d  the  s p r e a d in g  o f e d u c a t io n  on the sound  p r a c t i c e s  of
c a p ita l  b u d g e tin g . W hile  the l a t t e r  is  no t e a s y ,  i t  c a n  b e  a c h ie v e d  by co n ­
c e r te d  e f f o r t .  T h e  f o r m e r ,  h o w e v e r , is  e x t r e m e ly  d if f ic u lt  b e c a u s e  it  d e a ls  
w ith  th e  u l t im a te  c h a lle n g e  " th e  fu tu re " .  U ndoub ted ly  one w ill n e v e r  be a b le  
to  r e m o v e  th e  u n c e r ta in ty  c a u s e d  by th e  f u tu re ,  b u t a s  a c c u r a te  in fo rm a tio n  
o r  >ast an d  p r e s e n t  t r e n d s  is  m a n 's  m a jo r  c lu e  to  th e  fu tu re ,  i t  is  im p o r ta n t  
th a t  th is  in fo rm a tio n  a t  l e a s t  be a v a i la b le .  In South  A fr ic a  th is  is  p e rh a p s  
the m a jo r  d e f ic ie n c y . M any of the  f in a n c ia l e x e c u t iv e s  in te rv ie w e d  r a is e d  
the  la c k  o f  b u s in e s s  s t a t i s t i c s  a s  a  v e ry  r e a l  p ro b le m . T hey  c o n t r a s te d  the  
a ' i i l a b i l i ty  o f In fo rm a tio n  in  South A fr ic a  to  th a t a v a ila b le  in  the  U .S .A . 
A lthough th is  c o m p a r is o n  is  p o s s ib ly  u n f a i r ,  i t  d o c s  h ig h lig h t th e  in ad eq u acy  
o f b u s in e s s  s t a t i s t i c s  in South A fr ic a .  O ne r e a s o n  fo r  th is  a p p e a r s  to  r e s t  
on the  b e l ie f  th a t  s e c r e c y  is  a  w is e r  c o u r s e  to  d is c lo s u r e .  O ne q u e s tio n s  the  
v a l id ity  o f  th is  in  v ie w  o f the  r e s u l t s  o b ta in e d  in th e  U .S .A .  u n d e r  a  s y s te m  
o f d i s c lo s u r e .  In fu tu re  one c a n  e x p e c t ,  in the w r i t e r 's  o p in io n , g r e a te r  
e m p h a s is  b e in g  p la c e d  on o b ta in in g  b u s in e s s  s t a t i s t i c s  be it  on a  ro u tin e  b a s is  
o r  by m e a n s  of s p e c ia l  r e s e a r c h  c o n d u c te d  lo c a lly  o r  o v e r s e a s .  T h e  q u a lity  
o f  in p u t d a ta  w ill  u l t im a te ly  d ic ta te  how e f fe c tiv e  in v e s tm e n t a n a ly s i s  w ill b e .
A n o th e r  s ig n if ic a n t  d e v e lo p m e n t in  in v e s tm e n t p o lic y  w ill b e ,  in the  
'  o p in io n , th e  m o re  c o n s c io u s  a t te n t io n  g iv e n  to  in v e s tm e n t a s  a s t r a t e -
d d e r a t io n .  A s f i r m s  b e c o m e  m o r e  c o n s c io u s  of s t r a te g y  and b u s in e s s  
, s o  they  w ill  v iew  in v e s tm e n t o p p o r tu n it ie s  an d  th e i r  a p p r a i s a l  a s  fu n - 
d a m e n u il to  lo n g  te rm  s u r v iv a l .  C o n c o m m ita n t w ith  th is  w ill be th e ir  d c s l i e  
to  r e d u c e  the a r e a  o f s p e c u la tio n  by a d o p tin g  s c h e m e s  s im i la r  to  th a t  d ev e lo p e d  
in  th is  d i s s e r t a t io n .  Any a n a ly s i s  w h ich  a id s  in re d u c in g  the  u n k n o w n s, o r  
q u a n tify in g  th e  s e n s i t iv i ty  o f a p r o p o s a l 's  r e t u r n  to  d i f f e r e n t  v a r i a b le s ,  w ill be 
e x p lo ite d  to  the  f u l l ,  p a r t i c u la r ly  now th a t  c o m p u te r s  a ffo rd  m any  m a n  y e a r s  
o f c a lc u la t io n  to  tie p e r f o rm e d  in a few  h o u r s .
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A P P E N D IX  I
D ETA ILS O F  IN PU T R E Q U IR E M E N T S
C O N T E N T S :
1. Inpu t D o cu m e n t fo r  P ro g r a m m e  R R JS O l
-  P ro b a b il i ty  D a ta .
z . Input to  R an d o m  N u m b er G e n e ra to r .
3. Inpu t D o cu m e n ts  fo r  P ro g r a m m e  R R JS 0 4
-  G ro w th  F a c t o r s ,
-  In fla tio n  F a c t o r s ,
-  C o n d itio n a l S ta te m e n ts  o f P ro b a b il i ty .
4 . Inpu t D ocu m en ts fo r  P ro g r a m m e  RR JSO S
-  P a r a m e t e r s ,
-  In v e s tm e n ts  d u r in g  y e a r s  on e  to  th r e e ,
-  C o s t  o f C a p ita l F a c to r s .
P R O B A B IL ITY  DATA INP U T  DO CU M ENT -  PRO G RAM M E RRJSCH
C O M P L E T IN G  FO R M S
a) E ach  b lo c k  of d a ta  (e. g. M a rk e t S ize) c o m p r i s e s  tw e lv e  f ie ld s  fo r  fig ­
u r e s ,  and  th r e e  f ie ld s  fo r  th e  p ro b a b il i ty  e s t im a te .  T he f i r s t  tw o 
f ie ld s  f ro m  th e  e x t r e m e  r ig h t  o f the tw e lv e  fie ld  b lo c k  a r e  u n d e rs to o d
d e c im a ls .  E x a m p le  : i f  m a r k e t  s i z e  of 100 0 0 0 ,1 1  u n its  is  e s t im a te d
to  h a v e  a  p r o b a b i l i ty  o f f if te e n  p e r c e n t ,  one w ould f il l  in  the b lo c k  a s  
in d ic a te d  in  f ig u re  A I/1 . N o te ,p ro b a b ili ty  is  q u o ted  w ithou t d e c im a ls
o r  p e r c e n ta g e  s ig n .
b) If any  b lo c k  is  n o t u s e d ,  th e  b lo c k  m u s t  be f ille d  w ith  a z e ro  and  100
a s  Indicated u nd er 'O ther F ixed  E x p en ses '.
c) O n c o m p le t io n  o f th e  f o r m ,  on e  shou ld  find  th a t e a c h  p ro b a b il i ty  s e t  h a s
a c o m b in e d  p ro b a b il i ty  of 1 ,0 0 .
PUNCHING DATA
a) P le a s e  note that one m ust punch the data on s h e e t  R R J S O l/2  im m e d ia te ­
ly  a fte r  co m p letin g  a ll the data on R R J S O l /1 ,  no s p a c e  m u s t be le f t  
betw een  the end o f the data on sh ee t R R J S O l/1  and the b e g in n in g  of 
the data on R R J S O l/2 .  F u r th e r m o r e , colum n 1 of R R J S O l/2  m u s t be
a lig n e d  w ith  co lu m n  1 of R R J S O l/1 .
RUNNING PRO GR A M M E
T o a c t io n  p r o g ra m m e  RR JSO l , one c a r r i e s  o u t the  fo llo w in g  :
/ I n p u t
/I n c lu d e  R R JS O l 
/D a ta
•d e ta il d a ta  -  T w o ro w s  o f s ix  b lo c k s  (each  b lo c k  h a s  f if te e n  f ie ld s ) ’
STO RAG E O F O U T P U T  O F  R R JS O l
O nce th e  c o m p u te r  h a s  c o m p le te d  the  p ro g ra m m e  r u n ,  o n e  m u s t s to r e  
the  o u tp u t f i le .  T h is  f ile  w ill b e  su b se q u e n tly  u sed  w hen p r o c e s s in g  
p r o g ra m m e  R R JS 0 2 .
PROBABI LI TY D A T A -  INPUT DOCUMENT
■
’
R R J S 0 1 / 1
CONTROL TOTALSt o t a l
M A R K E T IN G  COSTS
TOTAL F IX E D  
PRODUCTION COSTS
AVERAGE V A R IA B LE  
PRODUCTION COSTS
M ARKET PR IC E  
O P P R O D U C T
M A R K E T  S H A R E  
A S  PERCENTAGE
M A RKET S IZ E  
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R R J S 0 1 / 2PROBABILITY DATA- INPUT DOCUMENT CONTINUED
C O k :R 3 V T O IA l i  
S H S E IS  l / l
OTHt R 
VARIABLE EXPENSES 
RE U A iV E » U N n  SALES
P L A N T  L IF E  
IN  Y E A R S
PRODUCT L IFE  
,N YEARS
O TH ER  
F IX E D  EXPENSES
TOTAL 
S E U IN O  COSTS
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RANDOM NUM BER G EN ER A TO R  1NP T
Li o r d e r  to  a c tio n  t h i  ra n d o m  n u m b e r  p r o g ra m m e , one m u s t  f e 'd  in  
V»o in te g e r s  in  th e  f i r s t  two f ie ld s .  I t  i s  su g g e s te d  th a t th e  s e le c te d  in te g e r s  
b e  ta k e n  f ro m  a book of ra n d o m  tw o f ig u re  ta b le s .  F o r  e x a m p le ,  to  r u n  p r o ­
g ra m m e  R R JS 0 3  one in s t ru c ts  a s  fo llo w s :
/In p u t
/In c lu d e  R R JS 0 3
/D a ta
'd e ta i l  an y  two d ig i t  in te g e r '
/ e n d  ru n .
O nce th e  c o m p u te r  h a s  f in ish e d  th e  p ro g ra m m e  r u n ,  the o u tp u t! ie  
m u s t  b e  s to r e d  a s  th is  f i le  w ill su b se q u e n tly  bo u se d  w hen  p ro c e s s h q .  p > • 
g ra m m e  R R JS 0 2 .
COM POUND GROW TH AND IN FLA TIO N  FA C T O R S AND CONDITIONAL 
S T A T E M E N T S  O F P R O B A B IL IT Y  -  PRO G R A M M E R R JSQ 4
1. C O M PL E TIN G  FO R M S
*  a ) G ro w th  F a c t o r s  : G ro w th  f a c to r s  a r e  u se d  to  c r e a te  p ro je c t io n s  fo r
the  cl l i f e re n t  v a r i a b le s .  T h ey  a r e  co m p o u n d ed  and th e re fo r e  they  a r e  
a p p lie d  to  th e  p re v io u s ly  d e te rm in e d  v a lu e  in  s e r i e s .  If th e re  is  no 
g ro w th , one m u s t  s t i l l  f i l l  in  the fo rm  R R J S 0 4 /1  w ith  '1 0 0 ' fo r  the  
n u m b e r  o f y e a r s  the s im u la t io n  is  to  be ru n . F o r  e x a m p le ,  if m a rk e t  
s iz e  is  e x p e c te d  to  g ro w  a t  tw o p e r c e n t  fo r  fiv e  y e a r s  an d  five  p e r c e n t  
fo r  a n o th e r  f iv e  y e a r s ;  m a r k e t  s h a r e  is  e x p e c te d  to  in c r e a s e  by th r e e  
p e r c e n t  p e r  an n u m  fo r  th e  y e a r s  tw o to  te n ; and  m a rk e t  p r ic e  I s  e x p e c ­
te d  to  r e m a in  c o n s ta n t  fo r  the te n  y e a r  d u r a t io n ,  one w ould f ill in th e  
f o r m  R R T 3 0 4 / I  a s  in d ic a te d  in  f ig u re  A l /2 .  P le a s e  no te  th a t  in  th is  
c a s e  the f i l l in g  in  of g ro w th  f a c to r s  fo r  only  te n  y e a r s  im p lie s  th a t  the 
p r o je c t  is  e x p e c te d  to  l a s t  fo r  te n  y e a r s ,  
b) In fla tio n  F a c to r s  : So o f te n  c a p ita l  a p p r a i s a l s  ig n o re  th e  v e r y  im p o r ­
ta n t  a s p e c t  01 nfl i tio n  an d  th u s  im  ly th a t  a l l  fu tu re  p r i c e  t r e n d s  w ill 
b e a r  the s a m e  r e la t io n s h ip s  a s  e x i s t  a t  th e  p r e s e n t  t im e . C l e a r ly , 
th is  a s s u m p tio n  is  w a n tin g  and fo r  th is  r e a s o n  th e  s im u la t io n  p ro v id e s  
fo r  in f la tio n  f a c to r s  fo r  e a c h  v a r ia b le .  O n re  a g a in  if In fla tio n  is  no t 
e x p e c te d  l o r  an y  one v a r ia b le  th e  c o lu m n  m u s t  b e  f il le d  in  w ith  '1 0 0 '.  
F o r  e x a m p le ,  if we e x ,w e t m a rk e t  p r ic e  to  in f la te  fo r te n  y e a r s  a t  one 
p e r c e n t ,  a n d  w e do  n o t e x p e c t s e l l in g  c o s ts  to  in f la te  fo r  the f i r s t  th r e e  
y e a r s  an d  a f t e r  th a t ,  to  in f la te  a t  tw o p e r c e n t ,  w e w ould f ill  In fo rm  
R R J S 0 4 /2  a s  in d ic a te d  in  f ig u re  A l/2 .
C) C o n d itional S ta te m e n ts  s By m e a n s  of th is  fa c il i ty  one c a n  ch a n g e  c e r  
ta in  d a ta  o n  f i l e ,  a f t e r  the  f ile  h a s  b e e n  ex te n d e d  by th e  g ro w th  f a c to r s  
b u t b e fo re  th e  in f la tio n  f a c to r s  h av e  b e e n  a p p l ie d . T h e  co n d itio n a l 
s ta te m e n ts  sp e c ify  e x a c t ly  th e  c h a n g e s  needed  and add  g r e a t  f le x ib ility  
to  th e  s u i t e  o f p r o g ra m m e s .
F o rm  R R J S 0 4 /3  m u s t  b e  c o m p le te  w ith  s t r i c t  o b s e rv a n c e  of the  c o n -
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d it io n a l  s ta te m e n t  an d  v a r ia b le  c o d e s  g iv en  on the  n ex t p ag e  'u tJS C M /B . 
F o r  e x a m p le ,  if  o n e  w ish e d  to  p u t in to  e f f e c t  the fo llow ing  s ta te m e n ts ,  
one co u ld  fill in th e  fo rm  R R J S 0 4 /3  a s  in d ic a te d  in  f ig u re  A l/3  :
a )  If m a r k e t  s iz e  i s  l e s s  than  o r  equal to  50 000 u n i ts  and g r e a te r  th an  
40 000 u n i t s ,  m a rk e t  p r i c e  w ill be R l .  00.
b) If m a r k e t  p r i c e  is  eq u a l to  R l .  0 0 , th e n  m a rk e tin g  c o s ts  w ill be
R 100  000.
PUNCHING DATA
P le a s e  p unch  d a ta  in  the  fo llo w in g  seqv " c e  :
1) G row th  f a c to r s ,  
ii in f la tio n  f a c to r s ,  
ill)  C o n d itio n a l s ta te m e n ts .
P le a s e  n o te  th a t  the  f i r s t  lin e  o f both  th e  G row th  and  In fla tio n  d a ta  m u s t 
be f il le d  w ith  z e r o s  (se e  f o rm s  R R J S 0 4 /1  & 2). A lso  the  c o n tro l  l im i ts  
fo r the  f a c to r s  a n d  s ta te m e n ts  m u s t  be t i l le d  in.
RUNNING PR O G R A MME
T o r u n  the  p r o g r a m m e  one m u s t  b r in g  to g e th e r  p r o g ra m m e  RRJSCM 
an d  th e  ab o v e  d a ta  :
/In p u t
/In c lu d e  RRJSCM 
/D a ta
•G row th  F a c t o r s '
•In fla tio n  F a c t o r s '
•C o n d itio n a l S ta te m e n ts '
•O utput of P ro g r a m m e  R R J 8 0 2 '
CO N D ITIO NA L S T A T E M E N T S  -  R R JS Q 4 /B  
S U te m o n t C ode S in g le  C o n d itio n a l S ta te m e n ts
V a r in b le s
M a rk e t S ize  
M a rk e t P r i c e
M a n u fa c tu r in g  
F ix e d  C o l t s  
S e llin g  C o s ts  
O th e r  V a r ia b le
If in d e p en d e n t v a r ia b le  l e s s  th an  a  g iven  v a lu e ,  
d e p e n d e n t v a r ia b le  =
If in d e p e n d e n t v a r ia b le  l e s s  th a n  o r  eq u a l to  a  g iven  v a lu e ,  
d e p e n d e n t v a r ia b le  *
If in d e p e n d e n t v a r ia b le  eq u a l to  a  g iv e n  v a lu e ,  
d e p e n d e n t v a r ia b le  =
If in d e p e n d e n t v a r ia b le  n o t e q u a l to  a  g iven  v a lu e ,  
d e p e n d e n t v a r ia b le  =
If in d e p e n d e n t v a r ia b le  g r e a t e r  th a n  a  g iv en  v a lu e ,  
d e p e n d e n t v a r ia b le  ■
If in d e p e n d e n t v a r ia b le  g r e a t e r  th a n  o r  eq u a l to  a  g iven  v a lu e ,  
d e p e n d e n t v a r ia b le  ■
n o n h le  C o n d itio n a l S ta te m e n ts
If in d e p e n d e n t v a r ia b le  'o n e ' i s  g r e a te r  than  o r  eq u a l to a  
g iv e n  v a lu e  an d  in d e p e n d e n t v a r ia b le  'tw o ' i s  l e s s  th an  a n ­
o th e r  g iv en  v a lu e ,  d e p e n d e n t v a r ia b le  =
If In d ep e n d en t v a r ia b le  'o n e ' i s  l e s s  th a n  o r  eq u a l to  a  g iv en  
v a lu e  and  indci>cndent v a r ia b le  'tw o ' is  g r e a te r  th an  a n o th e r






V a r ia b le s
M a rk e t  S h a re  
M a n u fa c tu r in g  
V a r ia b le  C o s ts  
M a rk e tin g  C o s ts
O th e r  F ix ed
L
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*
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IN PU T  D O CU M ENT FO R  P A R A M E T E R S , P R O JE C T  IN V ESTM EN TS 
n i r R m r ,  Y EA R S ONE T O  T H R E E  E T C . -  PR O G R A M M E RRJ.SOS_
C O M P L E T IN G  FO R M
T h e f i r s t  i te m  to  be f il le d  in  i s  th e  m a x im u m  life  o f th e  p r o je c t ,  y e a r  
z e ro  b e in g  co u n ted  i s  one y e a r .  T h e  p a r a m e te r s  c o m e  n e x t w ith  
u n d e rs to o d  d e c im a ls  a s  in d ic a te d  on  th e  d o c u m e n t ( s e e  f ig u re  A 1/4). 
T a k e  fo r  in s ta n c e  "S to c k  tu r n " ,  th is  is  a  fo u r  f ig u re  f ie ld  w ith  two 
d e c im a l  p la c e s .  D e c im a l p o in ts  a r c  u n d e rs to o d  an d  m u s t  n o t,  th e r e ­
f o r e ,  be f il le d  in . N e x t c o m e  the In v e s tm e n ts  d u r in g  the  y e a r s  one to  
th r e e  fo r  e a c h  c a te g o ry  o f in v e s tm e n t. T h e  f ie ld  sp e c if ic a tio n  is  
tw e lv e  f ig u r e s  w ith  tw o u ix ic rs to o d  d e c im a ls .  F in a l ly ,  one h a s  to  fill 
in  th e  C o s t  of C a p ita l f a c t o r s ,  w h ich  c o m p r i s e  tw o f ie ld s  bo th  of w hich
a r e  u n d e r s to o d  d e c im a ls .
PUN CH IN G  DATA
P le a s e  punch  d a t a ,  ic g ln n ln g  in  co lu m n  1 a s  fo llo w s  :
a) M axim um  num ber o f y e a r s  in s im u la tio n ,
b) P a r a m e te r s ,
c )  P r o je c t  In v estm en ts ,
d) C o s t  o f C a p ita l F a c to r s .
. RUNNING PRO GR A M M E
T o r u n  th is  p r o g ra m m e  the  fo llo w in g  a r e  r e q u ir e d  in  the  o r d e r  g iv en  :
/In p u t
/ I n c lu d e  P ro g ra m m e R R JSO S 
/D a ta
•data  f ro m  Input d o c u m e n t d e s c r ib e d  a b o v e '
•ou tpu t f ro m  p r o g ra m m e  R R JSO V
GENERAL INPUT DOCUMENT 
A )  P A R A M E T E R S
R R J 8 0 5
p u n c h i n g  r o w  n o
1 [  j  ]  NUM BER OF YEARS IN E A C H  SIMULATION
\-M \l  t M  H  % «  K.'X MUII
' % tL  ' -  ^" ' iK  I "mC i r
y m w t / y m
u n d e rs to o d
d e c i m o t s
8 )  PROJEC T IN VESTM ENTS DURING Y E A R S  1 TO 3
O T H E RM O T O R  V E H I C L E S F U R N I T U R EP L A N T B U I L D I N G S
p e r i o d  3
C ) COST OF C APITAL FACTORS
?l | 32 I | 21 | | .'3 I ?TEf i e . s s
F I G .  r  ten rjk- 1N»UT D O CU M E NT FO
APPKND1X II
SURVEY D E TA IL S
PA G E
C O N T E N T S
1. S u rv e y  D o c u m e n ts
2. L i s t  o f C o m p a n ie s  In c lu d ed  In th e  S am p le
3. S ch ed u le  o f R e s u l ts
a) S u m m a ry
b) D e ta ils .
SURVEY DOCUM ENTS
Q UESTION N A IRE
1. W hat is  th e  im p o r ta n c e  o f C a p ita l In v e s tm e n t d e c is io n s  to  th e  o v e r a l l  lo n g  
te r m  s u c c e s s  o f y o u r  c o m p a n y  ?
N ot im p o r ta n t  1 2 3 4 5 6 7 E x tre m e ly  im p o r ta n t
2 . How im p o r ta n t  is  In v e s tm e n t A n a ly s ic  to  p ro p e r  a p p r a is a l  o f y o u r  c a p ita l  
p r o je c ts  ?
N ot I m p o r ta n t  1 2 3 4 5 6 7 E x tre m e ly  im p o r ta n t
3. Kow a d e q u a te  do  you find  y o u r  p r e s e n t  m e th o d s  of In v e s tm e n t A n a ly s is  7 
In ad e q u a te  1 2 3 4 5 6 7 H igh ly  a d e q u a te
4 . in  w h a t a r e a s  do  you find y o u r  p r e s e n t  m e th o d s  in a d e q u a te  (if any ) ?
In th e i r  e x c lu s io n  of th e  T im e  V alu e  o f M oney 1 2 3 4 5 6 7 1  im e  V alue
In th e i r  la c k  of c o n s is te n c y
lo w /p o o r  h ig h /g o o d
1 2 3 4 5 6 7 C o n s is te n c y
In th e i r  e x c lu s io n  of R is k  c o n s id e r a t io n s  
In th e i r  in a b ili ty  to  q u a n tify  r i s k  
O th e r s  (p le a s e  s p e c i f y ) ________________
1 2  3 4 5 6 7 R isk  c o n s id e r a t io n s
1 2 3 4 5 6 7 Q u a n tif ic a tio n  of 
R isk
5. a) W hat a r e  y r u r  p r e s e n t  m e th o d s  o f a p p r a is a l  (B lo c k s  A) 7
b) W hat o th e r  m e th o d s  o f  a p p r a i s a l  a r e  know n by you (B lo c k s  B) 7
A B
A v e ra g e  B ook R e tu rn  
P a y b a c k  P e r io d  
In te rn a l R a te  of R e tu rn  
N e t P r e s e n t  V alu e
N et P r e s e n t  V a lu e  + P ro f i ta b i l i ty  Index  
D e g re e  o f N e c e s s i ty  
P r o b a b i l i s t ic  D. C . F .
O th e r  (p le a s e  sp e c ify )  _________________
Do you  th in k  i t  i s  p r a c t ic a l ly  f e a s ib le  to  a l lo c a te  p ro b a b i l i t ie s  to  e s t im a te s  
of key  f a c to r s  su c h  a s  ?
Y ES NO NOT SURE
T o ta l M a rk e t  S ize  
M a rk e t S h a re  
S e llin g  P r i c e
M a rk e tin g  C o s ts  (e x c e p t S e llin g )
S e llin g  C o s ts  ( In c lu d in g  D IsL  C o s ts )
F ix ed  M a n u fa c tu r in g  C o s ts  
V a r ia b le  M a n u fa c tu r in g  C o s ts  
In v e s tm e n t C o s ts  
L ife  o f  P ro d u c t  
L ife  o f  P la n t
E X A M PL E  : M a rk e t  S i z e : 100 000 to n s
220 000 to n s  
270 000 to n s
If th e  r e s u l t s  o f th e  s im u la t io n  w e re  d is c o u n te d  on a  p r e s e n t  v a lu e  b a s is  and 
r i s k  w a s  q u a n t if ie d ,  w ould  you  find It u s e fu l  ?
E x a m p le  o f wh a t  is  m e a n t  t You w ill b e  to ld  th a t  the In te rn a l R a te  of R e -
10 % 





tu rn  a t  95 % p ro b a b il i ty  l i m i t s ,  w ill be l e s s  than  x % b u t g r e a te r  th an  y % 
w ith  a n  e x p e c te d  r a t e  o f z %.
Not u se fu l 1 2 3 4 5 6 7 V e ry  u se fu l
8. a) Do you c o n s id e r  in f la tio n  a n  im p o r ta n t  e le m e n t w hen  e v a lu a tin g  c a p ita l 
p r o je c ts  ?
N ot im p o r ta n t 1 2 3 4 5 6 7 V e ry  im p o r ta n t
b) If s o ,  how  d o  you  p ro v id e  fo r  i t  7 
Do n o t p ro v id e  T
R e m a rk s  : _______________________
9. W hen e v a lu a tin g  a  p r o je c t  d o  you  a llo w  fo r  a n  in i t ia l  p e r io d  of p ro d u c t 
e s ta b l is h m e n t  7 F o r  e x a m p le ,  do  you  a llo w  fo r  s a le s  to  bu ild  up  o v e r  
p e r io d  o f s a y  6 - 3 4  m o n th s  ?
YES □ NO□
10. W hen n e lo c .ln g  b e tw e e n  a l te r n a t iv e  p r o j e c t . ,  w h ich  a r e  a t  a c c e p ta b le  l e v e l ,  
of p r o f i t a b i l i ty ,  d o  you c h o o s e  th e  one w h ich  h a s  7
T h e  h ig h e r  r a t e  o f  r e tu r n
T h e  on e  w ith  th e  lo n g e r  l if e
T h e  on e  w h ic h , a lth o u g h  lo w e r  in  r e t u r n ,
h a s  m o r e  c o n s ta n t  annua l c a s h  flow s
T h e on e  w h ic h , a lth o u g h  lo w e r  In  r e tu r n ,
h a s  a  q u ic k e r  p ay b a c k
O th e r  (p le a s e  sp e c ify )  ---------------------------
n
□
11. W hen a p p r a is in g  p r o je c ts  do  you th in k  i t  is  m o re  c o r r e c t  to  u s e  the N. P .  V. 
+ p r o f i t a b i l i ty  Index  th a n  th e  In te rn a l  R a te  o f R e tu rn  b e c a u s e  of the  c o m ­
p lic a t io n  c a u s e d  by th e  r e - in v e s tm e n t  r a t e  ?
Y E S j~  j ! « > □  NOT SURE □
12. D o e .  y o u r  co m p an y  u » e  a  " C u t -  o i l"  r a te  o l  r e tu r n  and  If s o ,  how  d o e .  
i t  d e te r m in e  th is  r a t e  ?
YES [ J  N0 L  ]
13 .  D o es  y o u r  co m p an y  fix  a n  an n u a l am o u n t fo r  c a p i ta l  e x p e n d itu re  ?
YES |] NO n
14. If  y o u r  co m p an y  d o e s  f ix  a n  an n u a l C a p ita l B u d g e t, how d o e s  i t  r a t io n  c u t  
th is  a m o u n t ?
IS . How d o  you  th in k  y o u r  H o ard  o f  D i r e c t o r ,  w ill  r e a c t  to  .  P r o b . b l l l . t l c
C a p ita l  B u d n e tln g  te c h n iq u e ,  o n c e  they  a r e  w e ll I n f o r m e d . ,  the te c h n iq u e ?
W ill y o u r  D ir e c to r s  b e  : i) S c e p tic a l
11) Im p re s s e d  
ill)  V ery  I m p re s s e d
an d  w ill th ey  find  th e  te c h n iq u e  :
i) to o  s o p h is t ic a te d  an d  p r a c t ic a l ly  u n fe a s ib le □
ii)  O . K. b u t s t i l l  no t a s  m ean in g fu l a s  th e  p r e s e n t  
te c h n iq u e s  u se d  by y o u r  co m p an y
iii)  a  w o rth w h ile  Im p ro v e m e n t
iv) a v e ry  s ig n if ic a n t  im p ro v e m e n t w h ich  w ill go a 
lo n g  w ay to  a s s i s t  m a n a g e m e n t in  m a k in g  sound  
in v e s tm e n t d e c is io n s
16. O th e r  R e m a rk s  :
IN T E R V IE W  D ETA ILS
NAM E O F  CO M PA N Y  : 
A D DR ESS :
P E R SO N  IN TER V IEW ED
NAME :
PO SITIO N  :
D A TE AND T IM E  
O F  IN T E R V IE W  :
DURATION O F  
IN T E R V IE W  :
REM A R K S (If an y ) :
L IS T  O F C O M PA N IES INCLUDED IN SA M PLE
T ype o f R e sp o n se  
A ff irm a tiv e  R e fu sa l None O th e r
A b e rc o m  In v e s tm e n ts  L td .
A cro w  E n g in e e r s  (P ty ) L td .
A E & C I L td .
A fr ic a n  C a b le s  L td .
A fr ic a n  C o n s . In v e s tm e n t C o rp .  L td . 
A fr ic a n  O xygen  G ro u p  
A m a lg a m a te d  H o te ls  L td .
Am L*d.
A frw  1.1 S tee l F u r n i tu r e  M a n u fa c tu re r s
A nglo  -  A lpha  C e m e n t
A nglo  -  T v l.  C v.i. Inv. Co. L td .
A u to m o tiv e  P ro d u c ts
B a ird  & T a t lo c k  M anu. C o.
B a rlo w  -  R and 
E d w a rd  L . B a te m a n  
B e n c o r
B ra d lo w s  S to re s  
B ru y n z e e l P lyw ood  
C a rb o ru n d u m , U n iv e r s a l  S .A .
C la u d e  N eon L ig h ts  
C .N .A .  In v e s tm e n ts  
C oca  C o la  B o ttlin g  Co.
C o n s o lid a te d  G la s s  W o rk s
T h e  C o r n e r  H ouse  In v e s tm e n t C o.
D ie s e l -  E le c t r i c
D o rm a n  L ong
D ry d e n  E n g in e e r in g
D u n sw a r t I ro n  & S tee l












A ff irm a tiv e
E v e r i te  L td . x
F ib r e g la s s  S .A .
G e n e ra l M in ing  & F in a n c e  C o rp .
G r e a tc r m a n a  S to re s  x
G undle P l a s t i c s
H um e L td . x
H u n ts , L e u c h a r s  & H ep b u rn
I n d u s tr ia l  D e v e lo p m e n t C o rp . X
I n te rn a t io n a l H a r v e s to r  C o.
J o h a n n e s b u r g  C o n s o lid a te d  In v e s t. X
L ite  m a s te r  I n d u s t r ie s  
M a lc o m e s s  L td .
M cK innon C h a in  x
M a rle y  S . A . x
M eta l Box C o. x
M idas C h e m ic a ls
M in n e so ta  M in ing  & M anufacto  i n g
M u rra y  & R o b e r t s  H o ld in g s  X
N atio n a l A m a lg a m a te d  P a c k a g in g
N a tio n a l B o lts  & R iv e ts  x
O .K . B a z a a r s  x
P f iz e r  L a b o r a to r ie s  x
P la s c o n  & E v an s  P a in ts
P r e m i e r  M illin g
R e u n e r t  & L en z
R u s s e l l  H o ld in g s x
S c h le s ir .g e r  O rg a n is a t io n
S hoe C o rp . of A f r ic a  x
8 . A . B r e w e r ie s  x
S o u th e rn  C r o s s  S te e l Co.
S o u th e rn  Sun H o te l C o rp .
T ype of R e sp o n se  
A ff irm a tiv e  R e fu s a l N one O th e r
T ig e r  O a ts  & N a tio n a l M illin g  
T o y o ta  S. A .
U n ion  S te e l C o rp o ra tio n  
U n ited  T o b a c c o  C o.
W h ite h a ll P r o d u c ts  
W isp e c o  H o ld ings 
W it In d u s tr ia l
SUMM ARY O F R E S U L T S
Q u e s tio n  N u m b er M ean S ta n d a rd  D e v ia tio n  % P o s i tiv e  R e p ly
1 6,154 1,1202
2 5 ,615 1,2672
3 4 ,346  1,5476
4 (l) 5 ,346 1,7082
4 (2) 4 ,577 2,0874
4 (3) 3,654 2,0773




















y . .  96 a s
No
Not Sure
7 5 ,308 1,4758
8 (a) 6 ,077 1,54 73
153
Q u e s tio n  N u m b er M ean  S ta n d a rd  D ev ia tio n  1  P o s it iv e  R e p ly
8 (b)
P ro v id e s  4 6 ,1 5
D o es  N o t P ro v id e  5 3 ,8 5
9
Y es 1 0 0 ,0 0


















4 5 ,8 3
2 3 7 ,5 0
3 2 5 ,0 0
4 1 6 ,6 7
11____
6 1 ,5 4
0,00
Not S u re  3 8 ,4 6
12
8 4 ,6 2
1 5 .3 8
5 7 ,6 9
4 2 ,3 1
3 0 ,7 7
5 3 ,8 5
1 5 .3 8  
2 3 ,0 8  
1 1 ,5 4  
3 8 ,4 6  

































1 2 3 4 5 6 7 8  Yes No N. S
X X X  X  X
X  X X X X X  X
X  X  X X X
X  X  X X  X
X  X X  X X X X
X X X X  X  X X
X X  X X X
X  X  X X X X
X X X  X X  X X
X  X X X  X
X  X X  X  X  X X
X X X X X  X 
X X X  X  X X
X X  x
X X  X X  X X
X X  X X  X X  X
X X X
X  X X X  X  X X
X X  X X  X  X X
X X X X  X X X
X X X  X
X  X X  X  X X
X X  X  X
X X  X X X  
X X X X  X  X X

























Notes ! 1. Not su re


















































































R e m a r k s  
Inflation factor used
Inflation facto rs used on lim ited  v ariab les  
O verall % used -  som etim es economic fo recasts  
V ariable Cost of Capital
Inflation fac to rs  used 
Inflation fac to rs  used 
Inflation fac to rs  used 
Inflation facto rs used
Inflation facto rs  used
Inflation facto rs used
Build in inflation facto rs
Only in re sp e c t of rep lacem ents
Expect all item s to move in sym pathy
O verall facto r applied


































R e m a r k s ______________   —
17j % before tax (Book re tu rn ).
P ro fit ta rg e t based on growth objective.
15 % before tax -  intuitively.
R eturn based on economic conditions etc.
15,4 % a f te r  tax.
25 % before tax (m erchandising); 20 % before tax (steel) 
25 % before tax -  experience.
P ro fit objective de term in es re tu rn .
R isk adjusted ra te .
Not defined.
Cost of cap ita l + P rem ium  (intuitive).
Intuitively.
A ra te  to which we have become accustom ed.
Intuitive growth ra te .
In tu itive .
20 % -  intuitive.
Weighted co st of cap ita l.
15 % a fte r  tax.
M odigliani & M iller.
15 % before tax -  instructions from  o v erseas .
Intuitive ( based on p re sen t hrading re su lts).
P ositive N. P . V. accepted
C om pare with ra te  of s im ila r in d u s tr ie s .
T arg e t ra te  -  long term  lorn  in te re st ra te s .
Question Number
14
R e m a r k s ___________ _____ ____________ _
R eturn  o r m otivation.
R ep lacem ents, then expansions re la tiv e  to re tu rn .
R ep lacem ents, Improved o p era tio n s, social req u irem en ts , 
and new ac tiv itie s .
R ep lacem en ts, then new p ro jec ts  (re tu rn  and size  of p ro jec t 
used on new pro jec t).
Good long te rm  re tu rn  -  cash  flow pattern .
D egree of necessity  once company is  fully estab lished . 
N ecessity , re tu rn  and risk .
Machine rep lacem en ts , then d eg ree  of necessity .
D egree of necessity .
R ep lacem en ts, then I .R .O .R .
I .R .O .R . and dcgi of n ecessity .
Cash flow p atte rn .
D egree of necessity .
D egree of .necessity.





O ther R em arks
Planning is  inadequate.
Education for new system  im portant.
Im portant to exam ine base year and governm ent spending. 
Lack of s ta tis tic s  a problem .
Sceptical until usefu lness experienced.
Have u sed discounted cash  flows since 193t
Old and tested  techniques s till the best.
A lterna tives always a problem .
Input data a p toblem .
Serious p rob lem s concerning the human side of investm ents. 
Education poor!
APPENDIX III
CHI -  SQUARED TEST ON 
RANDOM NUMBER GENERATOR
PAGECONTENTS:
Chi -  squared te s t on Random Num bers 
G enerated by P ro g ram m e RRJS03.
C hi-souared  T es t on Random Num bers G enerated by P rogram m e RRJSO° -  Input Intege r_ 33
a s s  Interval Tallv Stroke Totals f0
fe <'o -  V <fo -  V
1 - 1 0 17 13 13 8 2 10 63 60 9 0,15
11 -  20 6 13 5 12 9 7 52 60 64 1,07
21 -  30 5 15 8 10 15 13 66 60 36
0,60
31 -  40 14 6 15 6 7 8 56 60 16
0,27
41 -  50 9 10 7 10 15 13 64 60 16
0,27
51 -  60 12 12 8 11 7 12 62 60 4
0,07
61 -  70 8 9 12 10 10 7 56 60 16
0,27
71 -  80 5 5 7 6 17 11 51 60 81
1,35
81 -  90 9 8 12 15 9 4 57 60 9
0,15
91 -100 15 9 13 12 9 15 73 60 169
1 ,82
600 600 7.02
P rob . ( ~ 16,9  ) 0 ,95
0 ,50  Prob. <xL . — 7,02 /  D. F.




CONCLUSION : Randomm is  la Satisfactory
APP-vlDLX IV 
AUDIT OF SPECIMEN RUN
CONTENTS.:
1. Manual Audit of Sim ulation Num ber One.
2. Check on C alculation of N. P . V. and I .R .O .R . 
for Sim ulation Number Two.
3. V alidation of Expected R eturn  on Total Funds.
4. Chock on P ro je c t 's  Mean I .R .O .R . and 
Standard Deviation.
5. Check on P ro je c t 's  Mean N .P .V . and 
Standard Deviation.
8. Check on Mean Cash Flow and Standard Deviation 












ex R nJfO J 
V ariable* Selected 
ex ilRJSOa
1. Annual V afUM r D#W 
























^ .rk w . i l »  M .r fe t * » r ,  M .rk ,.  P rice  MM. V .r . M u . F lw d  M lrto tl**  S ellln , Other Fixed Other V .r . Product P I . . I  Mr— M 
______________   C o.t»  Co»t» Co«t» Coate ..Cqate______ SSSU---------- U ! l------ t i t i .  ----------------
i 1 3 11 41 47 14 62 47
170 000 0,40v0 135.00 104.00 550 000 140 000
I11 000 2.00
102 000 0,4000 133.00 104.00 350 000 140 000 500 000 200 000
2.00
111 100 0.4000 135.00 104.00 580 000 140 000 1000 000 200 000 2.00
201 900 0,4000 133.00 104.00 550 000 140 000 1750 000 200 000
2 00
333 234 0.4040 138.00 104.00 577 500 140 000 2623 OOC 200 000
2.00
3S3 219 0,4040 135.00 104.00 577 500 133 000 28*7 300 150 000 1.00
402 3#0 0,4121 138.00 104.00 877 300 126 350 3176 250 112 500
2.00
423 499 0,4162 149 50 104.00 606 375 151 630 3176 350 61 675
1.00
•43 024 0,4204 149.50 99.90 606 373 136 456 3176 260 9 281
2.00
405 903 0.4216 149.80 91.98 636 694 122 912 3176 850 -
1.00





ii i e  t  o o o  o t t o
. - - - -
0 ,40 lift. 00 104 00 350 000 140 ooo 500 000 200 000 2.00
0,40 137. 70 112.32 550 000 144 200 | i 1 000 2.02
0,40 137. 70 115. 09 650 000 148 124 1713 115 200 000 204
0.40 140.43 116. 85 377 500 152 962 2704 540 200 ot-o 2.06
0.41 140.45 118.01 677 800 149 693 3004 744 170 000 9.09
0,41 140 45 120.37 606 378 146 474 3339 271 112 800 2.10
0,12 157. 89 122.78 636 694 1*1 Oil 3371 653 61 75 2 14
0,42 137. 39 11*.»• 616 601 167 826 2405 370 9 281 2.19
0,11 117.39 112.86 66* 528 163 575 3439 423 -
2.23
9.43 160. 7a 112. H 668 32* 128 194 3473 816 1.29
ll
m
. ;  r - ,  L  - . ! :
S K S  J
r
o>
C u d *  "  a l M atrment*












>• Caeh^ naw Dote 

















A b m e
A s  Ae
A b o v e  A bove
Unit Seles Unite for Production Turnover Cost of
Average U n it T o ta l  O th e r
ft 500
In  u n i t s  
4ft 100
(0001 P r M u c t M Cost Ver. EaPi,
4ft *00 5 506 5 67? 300 115.1ft
81 *00
44 880 ft 350 48 730 ft 180 5 666 383 122. 81 90 656
*0 764 16 *30 88 264 11 714 10 781 262 122.02
184 7ftft
113 2tM 27 770 144 234 19 12* 17 431 242 1 2 0 . 96
174 5*5
137 120 32 733 162 0*3 22 7*2 1ft 704 r . 4 121.49
326 810
184 87ft 34 370 166 613 23 922 20 861 661
123.60 34 6 4  50
177 44ft 36 869 180 048 2? ftM 21 742 866 125. 88
37ft 741
16ft 322 38 617 16* 170 2ft 361 23 025 15ft
122.84 406 845
185 63* 40 788 1ft? 57ft 30 831 22 96? 293 117 54
436 275
flft 311 43 *15 *B ___ J iiS S - | »  T j U # _ J 1 < U 5 _ JJJLWf—
Mkt.S«nr 
Mkl. Share
U .tll fetes  
8tk. T u rn
Unit Nstee 
u n i t s  f o r  i 
- upentng
♦ Unit *&- P  w  u n - 
sth. lee % i ^ V. C 
etk. Mkt. Price • M .P.C.
(opening etk.
. value ♦ c o s t  
o f  prod. 1 \  
M p e n tn g  s tk .
other Ver. 
rosu  a 
unit sa les
'




m  wm1 00ft HOC1 305 Oftft
2M m1 *32 ftOS1 532 lft«
■  mI  147 50ft2 738 030
3 54 3 3ftft i n  M i4 47ft 313
4 17ft 7 73 25ft5 302 100
1 033 OVft4 385 613ft 663 ft43
I 137 14ftft l if t  7«7ft 204 677
1 181 250I 383 121ft 362 91*
5  6 5 3  2 7 5ft 376 *M
t injKi6jyL«i
C '.e l  o f  k re ft
i  Punch. %
Creditor e
M h e M H e e  M arket Aha re  M arket P rice  Men. V ar. Men. Fixed M srke t.n , Selling O ther Fixed Other Ver. rm d u c t P lant Investment 
_______________ Coete Costs   Costs _ Coflft, J ^ g t e _______ GS#ts---------- W 6 _  _ k i ! t
13 5 .0 0  
137. 70








u n i t s  • u n i t s
U n ite  l o t  e tk .  T u re o ^ e t
* s v e r iK *  i  12
u n i t  c o s t  x  * D t liU ir
(r  m . ♦ W . I. P e r io d





OTnwe s rr f  C alcu latlm t of In te r n a l  R a te o f  R . tu r n  . . n d N e t  P r e s e n t V a lu e  f o r  S im u la tio n K u r n b e r .. £
C o s t  o f C o a t o f P r o f i t  b e f o r e T s*
D e b to r s In v e n to ry
XtSi
0
P r p f i K r t o *
0
F air* D e o . If Tarn P ayable C r e d i t o r *  E tr. Inv estm en t
0 0 0 0 0
500 oo o
i 5 677 200 6 506 0i)0 4 69* 363 .  I l l  961* -  1 448 418 725 840
1 305 069
2 i  660  393 6 179 976 6 516 021 -  7*0 803 -  793 916
846 675 1 532 196
3 i v  761 i n 11 713 6*0 9 85* 941 .  441 761 663 003 1 609 445
2 738 030
4 IT 131 242 19 327 653 !6  123 141 -  129 718 528 1*4
2 671 *36 4 479 313
6 19 704 914 22 71.2 400 18 067 890 63 273 480 989
3 191 527 6 302 100
6 20  661 561 23 921 520 20 390 209 -  412 383 -  530 584
3 352 533 5 663 949
7 22 742 9*6 27 961 16a 22 337 2*0 1 632 GDC 630 846
3 969 618 6  204 877
6 23 025 159 29 362 4*3 22 904 613 2 4 6 5 348 8*0 631
4 231 *63 6 362 918
9 22 867 293 30 *30 592 22 956 749 3 *12 572 I  531 521
4 503 910 6 376 904
10 24 740 703 33 80S 390 :4  433 090 5 280 780 63 466




1 887 1 4 1 .8
-  1 481 7 3 4 .8








1 131 487 
158 6 2 5 .8  
807 234.5 
1 140 1 8 4 .8  
375 608.5  
242 124.8 
482 5*6.6  
7 1 7  107 
1 287 884 
18 067 415
C,*h Flow r  81% -m onthlv Pcrt«< LHra c k o f  T tQ r t* v M  InTlggD
5 6 7 6 8
380 4 6 1 .8  380 4 5 1 .5  2 20  6 6 0 .5  22 0  6 6 0 .8  64 8 5 8 .0  64 658.0  (31 630.5*
<724 208. 0) (714 2 0 6 .0 )  (386 8 5 6 . 0) <386 8 6 6 .0 )  (316 5 0 1 .5 )  (316 SO I. 5) (264 083.0)
(1 44 8 416 .0 ) 684 5 0 0  14 0  813 1>4 9X1
4 7 6  4 2 2 .5  1176 0 7 7 .6 )  (120  729 . 5 , (261 6 4 2 . 5) (170  8 1 2 .5 )
531 1 8 6 .6  
6 70  6 4 1 .6
531 186.8 258 648.6  
670 641.6  411 383.5
,1 607 2 4 1 .5 )  (1 6 *  8 2 5 .6 )  1 461 7 1 4 .5  807  2 1 4 .5  1 161  1 0 7 .5  1 140 184.6 600 326.6
50 000
5. P r t r r ml'.v.tton
E£Ti«3
Rrnflt <•• ebnve) 
Prmtshmal T * t  
Ts* Adtuetmrnts
Istil




t  Tf» m A M r t> 
Term liwl Sah a c r  Value
I S h i l
55 8*2.555 9*2 .5
55 9 * 2 .5  (I 762 172.5) (333 756. «*)
3 60  368 
602 *17
61 3 67 .9  










1 750 000 5 250 000 1 010 000 510 000
7 f  »ST M l.S M lM  1 u f T M . S  107 224. » 1 2*1 : 0 7 . l  1 140 1*4.2 50* 11*. 27*0 000 5 750 000 1 831 4*7 I 331 4*7
169
K ----------  -  c .  n .
"  '*
== :::=::: :=: — — — ::r-E;::;
-  —  — 2 ^ :  » . . ^ ? - - » »  
Twl
%= ==5 5 =i 5 S ^ L m = S a
T«ul
kSBsJua^iiitil
T u i r . n a l  S«lv»6« V » lw
(7 IM  127.5)
Motor Vehicle*Hu lid  Inc*
B .K . V .  Allo»*Bce 




B .K . V .  A H o w e n w  
* M l 000 I M l 111
1 100 000 MO 150
SO 000 I IM  l i t  
1 It*  > I
I 174 170
I It*  170
O il 131
T e r m l n e l  B . K . V
Httlvac* Value# end T»» 
Allowance «o LkiuWeiloo 
of A##e-»

























-1 TSO 000 
-S  700 000
- I  831 4*7 
-1  331 4*7 
1 SS7 2 4 1 .5  
158 * 2 0 .1
-1 481 724 .5
-  807 2 2 1. 5 
-I 2*1 107.5 
•  I 140 1M.S
- 500 320.5
.  175 500 .5
-  310 321.5
.  242 124.5
572 10J. 5 
492 5*8.5 
.  444 335 
717 107 
038 171 
1 2*7 904 
*93 341.5 
;g W7 m —  
- 54* 003
. V . F a c to r # N .P .V , - 1 1  f a c t o r P r e s e n t  V a lu e -4% rector
1 ,0 3 0 .  11*  250 0 .0 0 - 1  7 32  600
0 ,0 0 7 5
1 ,0 0 0 TO 0 00 1 .0 0 5  7 50  000
1 ,0 8 0 0
0 .9 6 2 1 761 * 00 1 ,0 1 - 1  84 0  802
1 ,0 8 2 5
0 .* 2 6 8% - 1  232 057 1 .0 1 1 344 602
1 ,0 0 5 0
0 ,* 9 1 1 3*7 503 1 .0 * I  58*  3 *6 1 .0 6 7 5
0 ,8 5 7 136 113 1 ,0 * 162 002
1 ,0 1 0 8
0 .9 0 6 1 17* 150 1 ,0 3 - 1  6 0 6  57 6 1 .0 1 2 6
0 ,7 7 2 -  6 23  177 1 .0 3 .  831 441
1 ,8 1 5 1
0 ,7 4 0 .  048  0 20 1 .0 4 - 1  332  352 1 ,3 : 7 6
0.70* -  6 07  258 1 .0 4 1 t * 5  *02 1 .0 2 0 2
0 .6 7 0 1% -  3 30  721 1 .0 5 -  5 25  343 1 .0 2 2 7
6 ,8 5 0 -  244 0*1 1 .0 5 -  s e t  2*6
1 .0 2 5 3
0 .6 2 3 .  198 037 1 .0 6 -  3 36  481 1 .6 2 7 8
0,596 •  144 306 1 .0 6 -  S<6 652 1 .6 3 0 4
0,538 307 *40 1 .0 7 612 247 1 ,0 3 3 0
0,513 232 69* 1.07 52 7  070 1 .0 3 5 6
0,490 .  2 17  2 90 1 ,0 8 -  4 7 2  682 1 .0 3 * 2
0,467 334 8* 0 1 .0 6 774 476 1 .0 4 0 6
0.445 10% 4 1 7  4 * 6 1 ,0 0 1 022 60 6 1 .0 4 1 4
0 ,4 2 4 546 0 92 1.0# 1 4 0 3  670 1 .8 4 6 0
0 .4 0 4 361 716 1 ,1 0 9*4 876 1 .0 4 * 6
0.3*6 3 « " *  0 *3
. ?  6 3 3  66*
1 .1 1 11 174 8 30  
723 4 45
1 .0 5 1 2
rw. the h ast*  of the ih o t  e c s lc o ls tlo n #  one c*n e te te  :
1) in io n w l ItL te of R e tu rn  I* g r v t e r  than -1% #mu ! • • •  then eero%
2) S e t  P re e e n t  V tlu e  10  » -  7 033 08*
The r e e u lte  p ro d o eed  1 • the P ro fprnm m e w ere  t
1 ) in te rn al R a te  of R e tu rn  la he tw een i -0 ,01%  and -0,00%
*i Net P re s e n t  V alue fa i - 7 83* 1*4
P r e s e n t  V a lo t  
- I  7 45  0 30  
5  7 50  00 0  
-1  8 40  0 06
- 1  338  144  
1 36 *  021 
1 60  414 
- 1  4 0 0  141
-  8 1 0  414  
-1  303  6 55  
-1  163  226
-  511 064
-  3 *5  010  
.  321  I f f  
.  1 4 0  4 *3
591 0 7 6  
510 125
-  401  3 00  
7 46  365 
076 0*0
1 347 2 00  
0 3*  655
I* Ml-gg*
_ m ± 6
mmjm
\

























2 3  
34
C a a h  D o w
- 1  3 0 0  0 0 0  
3 C M  0 0 0  
- 1  7* 0  3 72
• 1  2 *6  37 2
1 0 01  2 1 3  
3 * 3  3 *7  
- 1  344  204  
.  #0 3  2 '
- 1  * 0 3  13
-  734 510
-  3 27  < 3 7 .8  
4 5 5  2 20  
$ 7 0  0 5 3 . 5 
04 2  333
9 0 0 *  61*
0 021 597
.  5 * 0  003
# 761 1*1 
a  *20 0 0 3
10  031 *30 
0  0 * 0  734
10  4 2 7  ( 4 0  
9 334  0 70  
10  30 0  7 1 0  
10 01 1*0 
31 3 8 7  02 0
W.p.v, r*pttn
1,030 




0 ,8 3 7  
0,86*
0 .7 7 2
0 .7 4 0  
0 ,7 0 8  
0 ,6 7 9  0%
0 ,6 3 0  
0 ,6 2 3  
0.3*6 
0,330  
0 ,5 1 3  
0 ,4 * 0  
0 ,4 6 7  
0.44E 10% 
0 .4 2 4  
0,404 
C 3*6 
0 ,334  
0 ,3 1 7  11% 
0 .301  
0.2*6
W'.Ej;
- 1  55 ". 300  
5  0 0 0  00 0  
I  6 9 0  443
1 1 72  * 46  
!M* 216
3 3 6  448 
- 1  0 * 3  501
-  6 20  13*
-  7 4 2  323  
.  32 0  033
.  22 2  330
2 0 5  993 
2 34  6 56  
3 *2  *44
3  36 3  116 
5 0 8 9  779
.  2*9  952
4 063 5*2
3  9 2 3  301
4 2 5 3  4 96
3 *  72 2*1
4 024 *37 
3 124  560 
3  9 7 2 3
3 6 3 /  K t  
8 0 7 6 6 * 8
321
- 1  23  3 00  
5  0 0 0  0 0 0  
1 5 36  916  
-  0 60  0 6 2
701 3 16  
221 3 27
-  6 72  147
•  3 49  4 3 0
-  3 7 0  187
-  241 634
.  33 178
113 80 5  
81 734  
121 4 0 5  
1 644  822 
1 41 *  76*  
<3 *63  
0 3 9  75* 
* 2 9  163 
*2 3  * 1 0  
654 '6 2  
64 6 4 76 
303 1 68 
4 * 3  5 33  
41 3  7 10
31% f a c t o r  
1 .1 4 5  
1.000 
0 .8 7 4  
0 ,7 1 3  
0 ,6 6 7  
0 * * 3  
0 ,5 0 0  
0 .4 4 5  
0 .3 * 0  
0 .3 4 0  
0 .2 0 7  
0 .2 5 0  
0 .2 2 6  
0,10* 
0 ,1 7 3  
• .< 8 1  
0,112 
0 .1 1 3  
0,101 
0 , 0*8 
0 ,0 7 7  
0 ,0 6 7  
0 .0 5 0  
0 ,0 5 1  
0 ,9 4 5  
0 ,0 3 0
Pr*#*nl V*lQf
-1 717 300 
- 8  000 000 
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-  337 463
-  300 221
-  210 733




1 724 571 
I 49* 161
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V illd .u lo o  i t  fX M fW # R«*»r» «■ T o n i  r w * f . .
SssM }»% f a c t o r * Cash Flows
- i 1 .0 0 0 . 1  497  5 0 0 • 1  4 97  300
0 0 .9 3 3 -4  992 450 -4  667  936
i 0 .1 7 0 -1  #90  574 1 644 99
2 0 .3 1 1 - 1  390  374 1 12? 756
3 »i .07233) 1 111 O f#
4 221
5 0 ,0 3 # 1 47 3  054 -  969 2 70
• 0.013 -  912 7*4. e M l  0 5 9
7 0.572 -1  29# *89 - 742 970
a 0.533 -1  111 1 93 -  5 0 | 266
s 1 731 0 5 0
i » 2 241 MO
n 0.4.12 - 4>9 314 -  176 #2.
12 t  W 5  7 62
13 4 1*0 119
14 4 214 061
13 1 #99 700
H 4 455 00#
IV » 3 50  4 3 3
1* 9 1 09  1 *7
I* 4 010 1 4
20 13 540 690
n •  034 2(7
22 6 7 00  12 0
£ 4 6 190 l # 2
24 12 19* 390
2 4 S *36 9 05
2# 3 753 5*9
21 1 349 21#
2# 9 92* *2"
2» 979 143
30 4 061 1*0 235 043 470
-11 W J 400
o ♦ mf - K ia a jta
i l  1*3 400
w here i » .V . -  ih rew et v « l*  
T .V . -  T erm lnrl Velu* 
•  -  11
(1 ♦ m) • $1 1»,S«7T34
log (1 ♦ m) •  1,10114 i  L.
•  0,0416851
<1 * mi •  1,1007
m •  0 , 1007
r  •  11,11%
A t p e r  C o m p u ter P ro g ra m  mo :
1| Initial Invettm ent i 11 000 ISO
SI Term inal Vehie l *16 04 1 500
11 E mected Return on Total Funda i 11 ,1  % per I
T h e re fo re . w ith the rec e p tio n  of rm ind ing  e r r o r #






MANUAL AUDIT OF I .R .O .R .  STATISTICS
Mean l .R .O .R . = ^
= 2 600 /  100 
= 26.00 percen t
1
114,39
= 1 0 ,6 9 5  p ercen t
C oefficient c f
V ariation  = 10,695 /  26,00 x 100
MANUAL AUDIT OF N .P .  v . STATISTICS
M ean N .P .  V . -ZV.C'.
4 - 1  <•*<
= 2 816 197 500 /  ICO





9 2 9 ,9 7
2 1 1 ,9 6 6 9 0  x 10 
21 196 690
C oefficient of 
V ariation
P ro fitab ility  Index
21 196 690 /  28 161 975 x  100 
7 5 .2 7  p e r c e n t
28 161 975 + 1 .0 3 9 (1  497 500) + 4_ 992^ 450 
1 ,0 3 9 (1  497 500) + 4 992 450
M ANUAL AUDIT OF CASH FLOW STATISTICS
P ro o f for P erio d  5
Mean 111 307 334 
100
= 1 113 073,34
Standard Deviation /  N -
'>1
x 2 )  N_
N -  1
1 ( 1  2
.8





"With the exception of Rounding E r r o r s ,  R esu lts agree  with
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